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*1-887 

Dalaaar,  1.  J. 

Sadat  achoaa,  lolaa  (sooad)  ,  Polatlzatioa  (aaaaa) , 
Coaataraeasaras,  Elactrlcal  ptopattlaa,  lateaBas, 
Testa,  Bodals 

Groead-ptoblag  tadat  can  be  aa  affective  tool  foe 
expioclnq  the  top  10  to  20  a  of  gconnd,  eapeclallT  la 
cold  ceglona  abete  the  fceezlag  of  vatec  decreases 
signal  absorption.  Hosever,  the  large  electrical 
varlabllltT  of  the  sarface,  coablaed  slth  the  short 
aaselengths  nsed,  can  often  canse  severe  gconnd 
clatter  that  can  aask  a  desired,  deeper  cetara.  In 
this  stady  a  aodel  facility  vas  constructed  coasistlag 
of  a  aetalllc  reflector  covered  by  sand.  Tronghs  of 
saturated  sand  vere  eaplaced  at  the  sarface  to  vary 
surface  electrical  properties  and  to  act  as  a  noise 
soarce  to  Interfere  slth  the  bottoa  reflections, 
hntenna  polarization  and  height,  and  signal  stacking 
In  both  static  (antennas  stationary)  and  dynaalc 
(antennas  aoving)  nodes  sere  then  investigated  as 
aethods  for  cedaclng  the  surface  clatter. 

Polarization  parallel  to  the  profile  direction 
(Pecpendlcalac  to  the  troughs*  axes)  gave  profiles 
saperloc  to  the  pecpendlcalac  case  becanse  of  the 
directional  sensitivity  of  the  antenna  radiation. 

ca  86-02 

8BZTT1BB8SS  OF  BBiaFOICSD  COBCtBTB  STIOCTOIBS  OBDU 
8RCTZC  COIDITIOIS 
Kivekas,  L.  et  al 
lay  1986 
2  Op. 

»D»-170  792 
9  refs. 

*1-213 

korhonen,  C. 

Reinforced  concretes.  Brittleness,  Concrete 
stcactnces.  Transportation,  Cold  veather  tests. 
Cracking  (fractarlng) 

The  behavior  of  reinforced  and  nnrelnfocced  concrete 
beaaa  vas  studied  under  iapact  loading  at  los 
teapecatares,  and  the  results  vere  coapaced  to  the 
behavior  of  reinforcing  steel  (rebar)  in  Charpy-V 
iapact  tests.  Transition  teapecatares  as  lov  as  -30  C 
vere  obtained  for  the  rebars  in  the  Cbacpy-V  tests, 
vheceas  no  brittle  failares  occurred  in  the  rebars  in 
the  reinforced  concrete  beans  at  teapecataces  as  lov 
as  -63  C,  even  in  beans  vhere  the  rebars  vere 
intentionally  notched.  The  iapact  strength  of 
unreinforced  concrete  increases  considerably  at  lover 
teapecatares,  thus  reducing  cracking  of  reinforced 
concrete  structures  and  significantly  increasing  the 
safety  of  lightly  reinforced  structures. 

Ct  86-0* 

tBSZLZBIT  BODBIOS  OF  FBBBZB-TBtB  dFFBCTBO  6BIB0UB 
SOZLS  FOR  PlVBBBIT  DBSIGB  IBD  EThtOhTIOB.  PIBT  1. 
IIBOBITORT  TESTS  OX  SOUS  FBOB  RIICHEBDOR, 
BkSShCHOSBTTS,  TEST  SBCTIOBS 

Cole,  0.  et  al 
July  1986 
7  Op. 

lDl-171  541 
15  refs. 

*1-593 

Bentley,  D.  Dnrell,  G.  Johnson,  T. 

Roads,  Frozen  gconnd  strength.  Freeze  thav  cycles, 
Gconnd  thavlng,  Paveaents,  Soil  strength,  Subgcade 
soils.  Loads  (forces),  Oafeozen  vater  content. 
Stresses,  Soil  vatec 

This  vork  is  the  first  of  a  series  of  four  reports 
about  laboratory  and  field  testing  of  various  granular 
road  and  airfield  snbgcades.  This  report  details  the 
acquisition,  testing  and  analysis  of  six  soils  fcoa  a 
test  site  la  Vinchendon,  ilassachnsetts.  Repeat  load 
tciaxiai  tests  vere  done  on  frozen  and  thaved  soils  to 
characterize  the  variations  In  their  resilient 
properties  thronghont  the  seasons,  linear  regression 
yielded  eaplrlcal  egnations  relating  the  resilient 
aodnlns  to  applied  stress,  nnfrozen  vatec  content  (for 
frozen  soils),  aoistare  tension  (for  thaved  soils)  and 
density.  eguipaent  and  test  procedures  (given  in 
detail)  sere  developed  that  allo-«d  alnalatlon  In  the 
laboratory  of  the  gradual  recovery  of  stiffness  that 
occurs  in  the  field  after  thavlng.  The  resilient 
aodnll  vere  strongly  depeadeat  on  soil  state,  dropping 
at  least  tvo  orders  of  sagnitude  apoa  thavlng. 


Cl  86-05 

■mcT  or  ••tzB  ms  ob  tn  anuu  raocroBiBa  or 

OOlICBTSTtUZBB  tCI 
Cole,  0.  B. 

July  1986 
71p. 

hDl-171  571 
Befs.  p.89-51. 

*1-3*79 

Ice  cracks.  Zee  crystal  structure,  Fractarlng,  Grain 
size,  zee  creep.  Photography,  Stresses 
This  sork  presents  the  resalts  of  a  stady  to  exaalne 
the  effects  of  grain  size  on  the  nanber  and  size  of 
latsraal  slcrof ractnres  la  polycrystalllne  Ice. 
taboratory-pcepared  speclsens  vere  tested  ander 
aalaxlal,  constant-load  creep  conditions  at  -5  C. 

Grain  size  ranged  fros  1.5  to  6.0  ss.  This  range  of 
grain  size,  ander  an  Initial  creep  stress  of  2.0  BPa, 
led  to  a  significant  change  la  the  character  of 
deforaatlon.  The  f inest-gralaed  aaterial  displayed  no 
Internal  cracking  and  typically  experienced  strains  of 
1/100  at  the  alnians  creep  rate.  The  coarse-grained 
aaterial  experienced  severe  cracking  and  a  drop  In  the 
strain  at  the  slnlnns  creep  cate  to  approxlaately 
4/1000.  Extensive  post-test  optical  analysis  alloved 
estlnatlon  of  the  size  distribution  and  nasbec  of 
alcroccacks  In  the  tested  aaterial.  These  data  led  to 
the  developeeat  of  n  relationship  betveen  the  average 
crack  size  and  the  average  grain  size,  iddltloaally, 
the  crack  size  distcibatioa,  shea  nocsalized  to  the 
grain  dlaneter,  vas  very  slsilar  for  all  speclsens 
tested.  The  rasnlts  indicate  that  the  average  crack 
size  Is  approxlaately  one-half  the  average  grain 
dlaneter  over  the  stated  grain  size  range.  * 
dislocation  plleap  aodel  is  found  to  adeqnately 
predict  the  onset  of  Internal  cracking.  The  vork 
eaployed  acoustic  ealssloa  techniques  to  nonltoc  the 
fractarlng  activity.  This  Infocaation  shed  light  on 
the  tine  and  strain  at  vhlch  the  fracturing  began  and 
vhen  the  peak  fcactncing  rate  occurred.  Other  topics 
covered  In  this  report  include  creep  behavior,  crack 
healing,  the  effect  of  stress  level  oa  fractare  size 
and  the  orientation  of  cracked  grains.  Theoretical 
aspects  of  the  grain  size  effect  on  aaterial  behavior 
are  also  given. 

C8  86-06 
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hreone,  5. k.  et  al 

July  1986 

lOp. 
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5  refs. 

*1-59* 

Delaney,  k.J.  Perhaa,  R.E. 

Ice  cover  thickness.  Radar  echoes.  Lake  ice.  Ice 
sheets,  kntennas 

Short-pnlse  radar  profiles  and  vavefora  traces  vere 
recorded  over  nataral,  freshvater  ice  sheets  and  aa 
artificially  Bade,  l.b-a-diaaeter  coluan  of  brash  ice. 

The  purpose  vas  to  stndy  the  feasibility  of  this  type 
of  radar  to  detect  ice  thickness,  deteraine  zee 
properties  and  distinguish  ice  foras.  The  radar 
utilized  tvo  antennas:  one  vith  a  spectrua  centered 
near  900  HBz  and  a  second  tore  poverful  one  near  700 
BHz.  Distinct  top  and  bottoa  reflections  froa  several 
Ice  sheets  vere  produced  by  both  antennas,  but  the 
value  of  dielectric  peraittivity  calculated  froa  the 
tine  delay  of  the  reflections  varied  betveen  sheets  as 
one  ice  sheet  vas  ready  to  candle  and  contained  free 
vater.  The  brash  zee  distorted  signals  and  alloved  no 
discernible  bottoa  return. 
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Reed,  S.C. 

Bug.  1986 
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25  refs« 

41-859 

Hllitary  facilities,  Raste  treataent#  Hater  treataent, 
cheaicai  analysis,  Sevage  treataent,  uatec  pollution, 
Cliaatic  factors.  Filters,  Sludges 
Nitrogen  control  in  the  fora  of  aaaoaia  reaoval  or 
conversion  is  required,  or  vill  be  required,  for  a 
significant  nuaber  of  ailitary  vasteiater  treataent 
systeas.  This  report  presents  a  suaaary  of 
engineering  criteria  for  those  processes  in  aost 
common  use  at  ailitary  facilities  in  the  cold  regions. 

These  processes  include:  trickling  filters,  treataent 
ponds,  rotating  biological  contactors  (RBC)  and 
activated  sludge.  k  design  exaaple  is  presented  for 
each  case.  Ill  four  processes  can  achieve  significant 
levels  of  aaaonia  reaoval  or  conversion.  If  aaaonia 
discharge  liaits  ate  0.5  ag/L  or  less  it  nay  be 
necessary  to  use  the  activated  sludge  process. 
Trickling  filters  or  RBC  units  are  recoaaended  for 
higher  (>  1  *^/l)  disoharoe  limits.  Pond  systeas  are 
suitable  for  seasonal  aaaonia  reaoval  in  cold 
cliaates. 

CR  86-08 

&PPLIC1TIOBS  OF  THE  FIBITB-SXEaEBT  BETHOD  TO  THE 
PROBLEB  OF  HEAT  tBAISFSB  11  A  FBEEZTBG  SHAFT  BALL 

Liandl,  F. 

Aug.  1986 
24p. 

ADA- 172  552 
12  refs. 

41-595 

Soil  freezing.  Shafts  (excavations).  Heat  transfer, 
'Tunnels,  Halls,  Latent  heat.  Heat  capacity,  Analysis 
(aatheaatics) 

In  this  vork,  nuaerical  coaputacions  of  heat  transfer 
for  freezing  a  shaft  wall  have  been  conducted.  Both 
fixed  aesh  and  deforaing  aesh  flnite-eleaent  aethods 
are  used.  Tn  the  fired  aesh  aethod,  latent  heat 
effects  are  accounted  for  through  a  delta) f unction 
in  the  apparent  beat  capacity.  In  the  deforaing  oesh 
aethod,  an  autoaatic  aesh^generation  technique  with 
trinsfinite  aappings  is  used,  and  in  this  aethod  two 
different  approaches  ace  taken  to  evaluate  the 
noveaent  of  the  Interface.  The  freeze-pipes  aro 
considered  as  point  sources  with  irregular 
distribution.  The  advanceaent  of  the  inner  and  outer 
boundaries  of  the  frozen  wall  is  found  to  be  in 
aqceeaent  with  the  previously  coaputed  results. 

CS  86-09 

TBEOBT  FOR  THE  SCALAR  BOOGBIBSS  AID  THE  SCALAR 
TBAISFBR  COEPFICIBBTS  OfBB  SBOB  ABD  SEA  IC6 
Andreas,  E. L. 

Sep.  1986 
19p. 

ADA-174  089 
Refs.  p. 17-19. 

41-1263 

Snow  surface.  Sea  ice.  Neat  transfer,  floisture 
transfer.  Surface  roughness.  Turbulent  flow,  nodels. 
Hind  velocity.  Latent  heat 

The  bulk  aerodynaaic  transfer  coefficients  for 
sensible,  C(H)  and  latent,  C(E),  beat  over  snow  and 
sea  ice  surfaces  are  necessary  for  accurately  aodeling 
the  surface  energy  budget  but  are  v^ry  difficult  to 
aeasure.  This  report  therefore  presents  a  theory  that 
predicts  C(H)  and  C(E)  as  functions  of  the  wind  speed 
and  a  surface  roughness  pacaaeter.  The  crux  of  the 
aodel  is  establishiog  the  intetfacial  sublayer 
profiles  of  the  scalars,  teaperature  and  water  vapor, 
over  aerodynaaically  saooth  and  rough  surfaces.  These 
interfacial  sublayer  profiles  are  derived  froo  a 
surface-renewal  node!  in  which  tur^ulont  eddies 
contlDually  sweep  down  to  the  surface,  transfer  scalar 
contasioants  across  the  interface  by  aolecular 
diffusion,  and  then  burst  away.  Hatching  the 
interfacial  sublayer  profiles  with  the  usual 
sesilogarithsic  ifi»rtial  subliyer  profil«*«i  yields  the 
roughness  1<  egths  for  tenperature  and  water  vapor. 

With  these  and  a  eodel  for  the  drag  coefficient  over 
snow  and  ses  ice  based  on  actual  aeasucesents,  the 
transfer  coefficients  ace  predicted,  c  (B)  is  always  a 
few  percent  larger  than  C(R).  Both  decrease 
■OBotonically  with  increasing  wind  speed  for  speeds 
above  1  n/s,  and  both  increase  at  all  wind  speeds  as 
the  surface  gets  rougher. 


CB  86-10 

BATOBAL  BOTOB  ICIBG  OB  flODBT  BASBIB6TOB,  BBB  BABR8BXBB 

Itagaki,  K.  et  al 
Sep.  1986 

62p. 

ADA-170  583 
21  refs. 

41-3480 

Lenieux,  G.E.  Bosworth,  H.  H. 

Aircraft  icing.  Propellers,  Hind  tunnels.  Hind 
velocity,  Unfrozen  water  content.  Hater  vapor.  Ice  fog 
Icing  of  a  four-bladed  rotor  was  studied  under  natural 
conditions  at  the  top  of  Rt.  Hashington,  N.H.  The 
rotor  had  two  cylindrical  blades  and  two  aicfoil 
blades.  The  results  were  coapared  with  studies 
conducted  in  icing  wind  tunnels.  Considerable 
differences  in  icing  regines  were  observed.  For 
instance,  with  conparable  liquid  water  content  and 
wind  speed  the  wet-to-dry  growth  cegiae  transition 
teaperature  was  uP  to  10  C  higher  under  natural 
conditions  than  in  the  wind  tunnel  studies.  Results 
of  other  studies  Bade  under  natural  conditions  were 
close  to  those  of  the  present  study,  indicating  that 
wind  tunnel  conditions  are  significantly  different 
froB  natural  conditions.  Close  exanination  of  the 
conditions  indicated  that  supersaturation  of  water 
vapor  existing  in  aost  of  the  wind  tunnel  studies  is 
the  lost  probable  cause  of  the  differences. 

CR  86-11 

HORPROtOGT,  HTDRAOLICS  AID  SE0I8ENT  TRABSPORT  OF  AB 
ICE-COTBBBD  RITBB.  FIELD  TECBBIQOBS  ABD  IBITZAL  DATA 

Lawson,  D.  E.  et  al 

Oct.  1986 

17p. 

ADA-177  196 
33  refs. 

41-2612 

Chacho,  E.F.  Brockett,  B.E.  Uuebben,  J.L.  Collins, 
C.H.  Arcone,  S.A.  Delaney,  A.J. 

Icebound  rivers.  River  flow.  Ice  cover  effect, 

Sediaent  transport,  Ice  conditions.  Ice  cover 
thickness,  Sanpling,  Hater  level.  Frazil  ice.  Hater 
tenperature.  Tests,  Hydraulics,  United  States--* Alaska- 
Tanana  River 

This  initial  study  of  the  ice-covered  Tanana  River, 
near  Fairbanks,  Alaska,  atteapted  to  1)  establish 
field  aethods  for  systesatic  and  repetitive 
quantitative  analyses  of  an  ice-covered  river's 
regine,  2)  evaluate  the  iostcuaents  and  equipaent  for 
sanpling,  and  3)  obtain  the  initial  d^ta  of  a  long- 
tera  study  of  ice  cover  effects  on  the  sorphology, 
hydraulics  and  sediaent  transport  of  a  braided  river. 

A  lethodology  was  established,  and  detailed 
aeasuceaents  and  saoplings,  including  profiling  by 
geophysical  techniques,  were  conducted  along  cross 
sections  of  the  river. 

CB  86-12 

BB8ILIBIT  nODDLUS  OF  FIEEZB-TBA?  AFFECTED  8RABDLAB 

SOILS  FOR  PATBHEBT  DBSIGE  ABD  ETALDATIOB.  PABT  2. 

FIELD  FALIDATZOB  TESTS  AT  BZBCBENDOB,  BASSACBOSETTS, 

TEST  SECTZOBS 

Johnson,  T.C.  et  al 

Oct.  1986 

62p. 

ADA-175  700 
13  refs. 

41-2613 

Bentley,  D.L.  Cole,  D.H. 

Soil  freezing,  Bituainous  concretes.  Freeze  thaw 
cycles,  Paveaents,  Soil  structure.  Stresses,  Design, 
Tests 

Stress-def ornation  data  for  siz  granular  soils  ranging 
fcon  sandy  silt  to  dense-graded  crushed  stone  were 
obtained  fron  <n-situ) tests  and  laboratory  tests. 
Surface  deflections  were  aeasured  in  the  In-situ) 
tests,  with  repeated- load  plate- bearing  anl  falling- 
weight  def lectoneter  equipment,  when  the  siz  granular 
soils  were  frozen,  thawed,  and  at  various  stages  of 
recovery  froa  thaw  weakening.  The  aeasured 
deflections  were  used  to  judge  the  validity  of 
procedures  developed  for  laboratory  triaxial  tests  to 
deternine  nonlinear  resilient  moduli  of  speciaens  in 
the  froTPT),  thawed,  and  recovering  states.  The 
validity  of  the  nonlinear  resilient  toduli,  expressed 
as  functions  of  externally  applied  stress  and  moisture 
tension,  was  confirned  by  using  the  expressions  to 
calculate  surface  deflections  that  were  found  to 
cowpare  well  with  deflections  aeasured  in  the  Xn- 
situjtests.  The  tests  on  specinens  at  various  stages 
of  recovery  are  especially  significant  because  they 
show  a  sti^oag  dependence  of  the  resilient  modulus  on 
aoistnre  tension,  leading  to  the  conclusion  that 
predictions  or  In  situ)aeasoreaents  of  aoisture 
tension  can  be  used  to  evaloate  expected  seasonal 
variation  in  the  resilient  modulus  of  granular  soils. 
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RBSILXBIT  aODOLOS  OP  PBBBSB-TSBf  iPPBCTBD  6BAI0L4B 
SOILS  POB  PBfBBBIT  DBSI6B  AID  BTALOATIOI. 

JobnsoQ,  T.  C.  et  al 

Oct.  1986 

138p. 

ADA-t7S  92« 

10  refs. 

Grove,  A.  Erickson,  H.  Cole,  D.H. 

Paveients,  Freeze  thaw  cycles.  Airports,  Thav 
weakeninq,  Bituainous  concretes,  Subgtade  soils, 
OeforaatloD,  Roads,  Surface  properties.  Design 
Stress'-deforaation  data  tor  unbound  base,  subbase,  and 
silty  sand  subgrade  soils  in  tvo  airfield  paveaents 
vere  obtained  froa  |n  situ) tests  and  laboratory 
tests.  Surface  deflections  were  aeasured  in  the  |n 
situ) tests,  with  a  falling-weight  def lectoaeter ,  when 
ube  soils  vere  frozen,  thawed,  and  at  various  stages 
of  recovery  froa  thaw  weakening.  The  aeasured 
deflections  were  used  to  "fudge  the  validity  of 
procedures  developed  for  laboratory  triaxial  tests  to 
deteraine  nonlinear  resilient  aoduli  of  speciaens  in 
the  frozen,  thawed  and  recovering  states.  The 
validity  of  the  nonlinear  resilient  aoduli,  expressed 
as  functions  of  externally  applied  stress  and  aoisture 
tension,  was  confiraed  by  using  the  expressions  to 
calculate  surface  deflections  that  were  found  to 
coapare  veil  with  deflections  aeasured  in  the  |[n 
situ) tests.  The  tests  on  speciaens  at  various  stages 
of  recovery  are  especially  significant  because  they 
show  a  strong  dependence  of  the  resilient  aolulus  on 
aoisture  tension,  leading  to  the  cooclusioo  that 
predictions  or  In  situ) measure aents  of  aoisture 
tension  can  be  used  to  evaluate  expected  seasonal 
variation  in  the  resilient  modulus  of  granular  soils. 

CB-86-  1« 

BTALOATIOI  OP  SEtBCTBD  PBOST-SOSCEPTIBILITT  TEST 
RETBODS 

Chaaberlain,  E.  J. 

Dec,  1986 

•Sip. 

ADA-176  12S 
17  refs. 

91-2619 

Soil  fieezing.  Frost  resistance,  Frost  heave.  Soil 
aechanics.  Soil  classification.  Soil  water.  Freeze 
thav  tests 

Three  aethods  for  deteraioing  the  frost  susceptibility 
of  soils  are  evaluated  in  this  report.  These  aethods 
are  the  U.S.  Aray  Corps  of  Engineers  frost  design  soil 
classification  systea,  a  aolsture-tension/hydcaullc- 
conductivity  test,  and  a  laboratory  freeze-thaw  test. 
The  Corps  oethod,  which  is  based  on  particle  size, 
soil  classification,  and  a  labocatory  freezing  test, 
was  found  to  be  useful  for  identifying  frost- 
susceptible  soils.  However,  it  cannot  be  used  with 
confidence  for  deteraining  the  degree  of  frost 
susceptibility.  The  aoisture-tension/hydraulic- 
conductivity  test  was  found  to  be  unacceptable  because 
It  required  too  auch  time  and  its  results  correlated 
poorly  with  field  observations.  The  freeze-thaw  test 
was  deteralned  to  be  the  aost  accurate  of  the  aethods 
studied,  including  the  freeze  test  that  is  a  part  of 
the  Corps  aethod.  The  freeze-thaw  test  is  thoroughly 
described.  It  includes  indexes  of  both  frost-heave 
susceptibility  (heave  rate)  and  thav- weakening 
susceptibility  (CBF  after  thawing).  It  also  accounts 
for  the  effects  of  freeze-thaw  cycling  and  is 
coapletely  autoaated  to  iaprove  the  repeatability  of 
the  test  results.  It  is  suggested  that  the  freeze- 
thaw  test  ue  considered  as  a  replaceaent  for  the  corps 
freezing  test. 
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Cox,  G.P.I.  Perron,  R.  Durell,  G,  Bosworth,  B.H. 

Ice  strength.  Ice  aecbaoics.  Ice  crystal  structure. 

Sea  ice.  Young  ice,  Coapressive  properties.  Strain 
tests.  Loads  (forces) ,  Teaperature  effects 
This  report  presents  the  first  series  of  coaveational 
triaxial  tests  carried  out  oa  columnar  first-year  sea 
ice  samples  obtained  from  the  field  and  tested  under 
controlled  laboratory  conditions  using  a  large- 
capacity  test  nachine.  A  total  of  110  horizontal  ice 
saaples  fron  Prudboe  Bay,  Alaska,  were  tested  on  a 
closed-loop  electro-hydraulic  test  nachine  at  -10  C  in 
unconfined  and  confined  constaot-straia-rate 
conpressioD.  The  confined  tests  were  condicted  in  a 
conventional  triaxial  cell  that  naintalned  a  constant 
ratio  between  the  radial  and  axial  stress  to  sxnoXate 
4d  situ) loading  conditions.  The  load  ratios  used 
were  0.25,  O.SO  and  0.75.  The  strain  cate  of  each 
test  was  constant  at  1/100,  1/1000,  or  1/100,000  pec 
sec.  Data  are  presented  on  the  strength,  failure 
strain  and  initial  tangent  noduXus  of  the  first-year 
sea  ice  under  these  loading  conditions.  The  effects 
of  confining  pressure,  strain  rate  and  ice  structure 
on  the  nechanical  properties  of  the  ice  ate  exanioed. 
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Antennas,  Icing,  Towers,  Ice  foraatioo.  Precipitation 
(aeteorology ) ,  Cost  analysis 

Rime  icing  and  freezing  precipitation  are  of  concern 
to  the  radio  and  television  broadcasting  industry. 

This  report  contains  the  results  of  a  study  seeking  to 
docuaent  the  severity  and  extent  of  tcansaittec  tower 
icing  and  related  problems  in  the  northeastern  United 
States.  Inforaation  was  obtained  via  nail 
guestionoaire  and  telephone  interviews  with  85  station 
owners  and  engineers  concerning  118  different 
stations.  Results  show  that  television  and  FR 
broadcasters  are  seriously  impacted  by  tower  icing; 
however,  AR  operators  ace  usually  not  affected  by 
expected  Hew  England  icing  levels*  Conbiaed  annual 
costs  for  icing  protection  and  icing-related  repairs 
averaged  $121,  $402  and  $3066  for  AR,  PR  and  TT 
stations  respectively.  Rone  of  the  AR  stations  polled 
employ  any  icing  protection  neasuces  whereas  all  the 
TT  stations  do.  The  percentage  of  FR  stations  having 
icing  protection  in  the  three  northern  states  averaged 
80%,  indicating  a  significant  concern  for  icing  la 
that  region.  In  contrast,  the  percentage  of  F8 
stations  with  icing  protection  was  63,5%  for  the 
southern  Rew  England  states.  The  usage  of  gayed 
versus  non-guyed  towers  was  a  poor  indicator  of  iciag 
costs.  However,  the  factors  of  increasing  aast  halgbt 
and  aast  top  elevation  are  significant  to  incraaaing 
costs. 
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Frost  heave*  Bonds*  Birports*  Freeze  thaw  cycles* 

Frost  resistance*  Frost  peretratloo*  Papeneots* 
subgrade  soils*  Cesign*  nathenatlcal  nodels*  Frost 
action 

Findings  fron  a  six-year  field  and  laboratory  prograa 
of  frost-action  research  in  ^our  areas  are  suBBariz<=‘d • 
Hesearch  on  the  first  topic,  f rost-susceptibiliiy 
index  tests,  led  to  selection  of  the  Corps  of 
Engineers  frost  design  soil  classification  systen  as  a 
useful  nethod  at  the  sinplest  level  of  testing.  kt  a 
■uch  note  coiplex  level*  i  new  freezing  test  conbined 
with  a  CBH  test  after  thawing  is  recoaaended  as  an 
index  of  susceptibility  to  both  frost  heave  and  thaw 
weakening.  tinier  the  second  topic*  a  soil  colunn  and 
dual  ganwa  systen  were  developed  and  applied  to  obtain 
.>oiI  data  used  in  inproving  and  validating  a 
•Ratheffdticil  node!  of  frost  heave*  the  objective  of 
tno  third  topic,  ''"he  node!  was  effectively  improved, 
a  probabilistic  conponent  was  added,  and  it  was 
successfully  tested  against  field  and  laboratory 
measurements  of  frost  heave.  A  thaw  consolidation 
algorithm  was  added,  which  was  shown  to  be  useful  in 
predicting  the  seasonal  variation  in  cesilieot  modulus 
of  granular  soils,  the  objective  of  the  fourth  topic. 

A  laboratory  testing  procedure  was  developed  for 
assessing  the  resilient  modulus  of  thawed  soil  at 
various  stages  of  the  recovery  process,  as  a  function 
of  the  applied  stress  and  the  ooil  noisture  tension, 
wnich  increases  as  the  soil  gradually  desaturates 
during  recovery.  The  procedure  was  validated  by 
analyzing  deflections  me^isuted  on  pavements  by  a 
falling-weight  defiectomecet.  Fcdmeworks  for 
implementing  findings  from  tne  principal  research 
topics  are  outlined. 
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Icing,  floatfrdst.  Antennas,  Ice  detection,  Synoptic 
meteorology,  leteotological  factors,  fountains, 
Variations 

?imo  icing  is  a  frequent  and  severe  pcotiem  in  higher 
elevations  of  the  Green  fountains  because  it  impacts 
radio  and  television  antennas  and  ski  lifts  and  could 
affect  high  elevation  wind  machine  performance.  Rine 
meteorology,  measuring  equipment  performance,  and 
variation  with  elevation  were  analyzed  statistically 
on  *!t,  Ransfieid  and  Radonna  Peak,  Vermont,  during  the 
winters  of  1982-83  and  1983-94.  weather  conditions 
were  measured  from  surface  weather  ibservat ions,  from 
rawinsonde  8S0  mb  records,  and  from  synoptic  weather 
maps.  Rim^  intensity  with  time  was  measured  with  a 
9osemount  antenna  deicing  system  on  Rt.  Ransfield,  and 
rime  accretion  was  measured  from  collectors  installed 
from  643  to  1227  m  on  the  two  peaks.  Host  rime  events 
in  the  Green  Hountains  are  of  low  intensity,  with 
greatest  intensities  found  in  warmer,  subfreezing  aii 
within  S  C  of  the  dev  point.  Rime  was  usually  most 
intense  within  deep  low  pressure  systems,  and  was 
associated  with  9-  to  10-tenths  cloud  cover  and  light 
precipitation.  Rime  was  rarely  associated  with  high 
pressure.  Host  rime  events  occurred  within  cold  and 
occluded  fronts  in  southerly  to  westerly  winds. 
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Pavements,  Freeze  thaw  tests.  Subgrade  soils. 

Airports,  Roads,  Unfrozen  water  content.  Soil  water. 
Temperature  effects 

This  is  the  third  in  a  series  of  four  reports  on  the 
laboratory  and  field  testing  of  a  number  of  road  and 
airfield  subgrades*  covering  the  laboratory  repeated- 
load  triazial  testing  of  five  soils  in  the  frozen  and 
thawed  states  and  analysis  of  the  resulting  resilient 
modulus  measurements.  The  laboratory  testing 
procedures  allow  simulation  of  the  gradual  increase  in 
stiffness  found  in  frost-suscepr ible  soils  after 
thawing.  The  resilient  modulus  is  expressed  in  a 
nonlinear  model  in  terms  of  the  applied  stresses*  the 
soil  moisture  tension  level  (for  unfrozen  soil) ,  the 
unfrozen  water  content  (for  frozen  soil)  and  the  dry 
density.  The  resilient  modulus  is  about  10  Gpa  for 
the  frozen  material  at  temperatures  in  tne  range  of  -5 
to  -8  C.  The  decrease  in  modulus  with  increasing 
temperature  was  well-modeled  in  terms  of  the  unfrozen 
water  content.  Upon  thaw,  the  modulus  dropped  to 
about  100  npa  and  generally  increased  with  increasing 
confining  stress  and  decreased  with  increasing 
principal  stress  ratio.  The  modulus  also  increased 
with  the  soil  moisture  tension  level.  The  resilient 
Poisson's  ratio  did  not  appear  to  be  a  systematic 
function  of  any  of  the  test  variables. 
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Ice  mechanics.  Ice  structure.  Sea  ice,  Ptessuie 
ridges,  Ice  floes.  Tests 

This  report  describes  the  structural  analysis  of  multi¬ 
year  sea  i*^  samples  that  wore  tested  in  the  first 
phase  of  a  program  designed  to  obtain  a  comprehensive 
understanding  of  the  mechanical  propertieo  of  multi¬ 
year  sea  ice  from  the  Alaskan  Beaufort  Sea.  Each  test 
specimen  is  classified  into  one  of  three  major  ice 
texture  categories:  granular,  columnar,  or  a  mixture 
of  columnar  and  granular  ice.  The  crystailovjcaphic 
orientation,  percent  columnar  ice,  and  grain  size  ate 
then  evaluated  for  the  granular  and/or  columnar  ice  in 
the  sample.  Test  results  are  interpreted  with  respect 
to  these  parameters.  The  overall  composition  of  multi¬ 
year  ridges  is  also  considered*  based  on  the  extensive 
field  sampling  that  was  done  in  the  program. 
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Ice  crystal  structure.  Ice  salinity.  Sea  ice, 

Reltwater,  Ocean  currents.  Brines,  Photography,  Canada- 
-L a bra  dor — Hebron  Fiord 

Results  of  measurements  of  the  crystalline  structure 
and  salinity  characteristics  of  sea  ice  in  Hebron 
Fiord  and  vicinity  are  presented.  Structurally,  the 
fiord  ice  was  entirely  first-year  and  composed 
predominantly  of  congelation,  columnar-type  crystals. 

At  most  of  the  sampling  Piles  tie  ice  eihihittcj 
moderately  to  .itrongiy  aligned  c-«xes  consistent  with 
the  inferred  direction  of  neat-surface  currents  in  th« 
fiord.  Generally  diminished  values  of  bulk  salinity 
at  five  separate  locations  reflect  the  warm  Ice 
conditions  encountered  at  the  time  of  sampling  (late 
Hay),  and  the  effect  of  meltwater  flushing  in 
promoting  loss  of  brine*  vertically*  from  the  ice 
sheet.  Observations  outside  Hebron  Fiord  Indicated 
the  presence  of  only  minor  amounts  of  multiyear  ice 
during  the  latter  part  of  Hay. 
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Tundra,  Veqetation,  Geobotanical  interpretation, 
Happinq,  Pewote  sensing,  LAVDSAT,  Landscapes, 

Patterned  ground,  Classifications,  Dnitei  States-- 
Aldsk  a-- Beechey  Poi nt 

This  report  presents  a  Landsat-derived  land  cover 
classification  of  the  Eeechov  Point,  Alaska,  1:2SO,000~ 
scale  quadrangle  with  descriptions  of  the  najor 
vegetation  units.  Eight  Landsa t* level  units  derived 
froa  auItispectraZ  scdnn»^t  data,  eleven  photo- 
interpreted  unit?,  and  eight  scnnion  vegetation 
cofflplexes  are  descrilrd  and  i  1  lust  r -it ed .  Procedures 
of  Landsdl  analvsir.,  field  o«*thois,  tnd  cartographic 
netnods  are  dr  ir-v-  l  .  ""he  teijioh  is  divided  into 
four  landscape  r.it:'.;  ‘^lat  thaw-l-ih*'  plains,  gi-ntly 
rolling  th^v-la  pl-iir.*:,  fill!.-,,  and  f }  plairi". 

Area  dr;alysis  i  ;  tlie  gc.t’rirg'-  '..i-.-  !  c  •  ■ -.'o  t  : ;  i;  j  t  i 
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;e(>t  o  t  L  '1  Cl*  *  uo  c  i  rs . 


CR  87-Oh 

ELBCTROHAGVETLC  PROPERTY  TRENDS  IN  SEA  ICE,  PART  t 
VoVdCS,  .A,  '.-t  ,i  1 

Apr.  19P7 
uBr  . 

Apft-no  92'^ 

'U  t‘'f  ,, 

41-4368 

roL‘-v,  h.f.  CoA,  S,  V.ilIfMU,  N.C, 

Tri*  '■  l**r’T  I  ic  1 1  pcop  L I  .>  c  *.  t  OT  t :  s*' 1 1  c  r)cop'*tti*T-, 

‘■*•4  ic<',  -.■not*'  sensin},  PielectLic  ptoof-rtios, 

I'Lirv's,  .:;alini''V,  *':<■  c'vet  th.  •  rers,  Teii:{  •  r  it  ui  *■ 

(.« f  *■('''  t.. ,  Ana  1  V'-i  s  ( na  benai*  ICS ) 

"ww-phasf  dielectric  o*ixim  "lode],  c*>sultr>  ue 
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snow  covet  distribution,  Snow  depth.  Remote  sensing. 
Snow  water  equivalent.  Happing,  LANDSAT,  Computer 
applications.  Forest  lan*^ 

Hedsurefflents  of  snow  depth  and  its  water  equivalent 
were  obtained  at  11  snow  courses  in  the  Allagash, 
Hdine,  area  in  conjunction  with  the  acquisition  of 
five  LaDdsat-2  and  -3  images  during  the  1977-78  ar.! 
1978-79  winters.  To  test  a  hypothesis  that  Lanisa*^ 
toflected  radiance  values  on  a  regional  scale  do 
change,  histogiams  of  the  L.indsat  HSS  band  7  Leflt'Ct«*d 
radiance  values  for  a  300  x  300  pixel  (420  sq  kai  uei 
near  Allagash  were  evaluated  to  guant.Lfy  the  chan  j**. 

A  statistical  description  (SKewpess  and  k.uctosi:0 
the  histogram  for  »Mch  scere  was  develop*-'d  and  t.'.  •• 
correlated  with  griiund  measares-*  rt  s  ot  snow  1ep*‘-  A 
;:r.3w  i.-.  J*’x  bds*''j  on  skewness  and  aodai  populatio'  *>■-. 
found  to  correlate  well  with  .snow  depth.  Followi.'.g 
the.se  initial  results,  the  Landsat  data  were  re- 
ex.to’iie*!  and  corrections  weK/  B.i  de  for  solar  ole  v  i  ^  i -ir: 
and  JIf'S  sensor  cal  i  br  .at  i  on ,  The  reflected  radian  ■ 
from  open  areas  showed  a  consistent  increase  m 
intensity  with  incie.ising  snow  depth-  The  forest*"’ 
land  cover  classes  di?  net  chinjo  witn  snow  feptn. 
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soil  water  roigration,  ’JnfLoz»‘h  water  content,  Frozet. 
ground  physics,  ts,  Nucleii.  magi-etic  resonance, 

Te  »  pe  r  a  t  u  r  G  g  r  a  i  i  :  t  3 ,  w  a  t .  •  r  c*  he  m  s  t  r  y ,  Density 

(r-ass/voluco)  ,  Tex;.eratjre  etfec*rs 

Foil-water  oott-.uiial  was  I'-’a.suied  on  t.nree  soils  i:*d 
influencing  factotn,  incluiirg  witer  cont»?nt,  .soil 
te;rture,  dry  density  ani  te  mpe  c  i  tu  lo,  weie 
investigated.  The  scil-wat**!  potential  in 
un*;-!  turated,  unfroz‘^n  soil.'j  d^ci  rases  with  docreaslr.  j 
soil  waiei  content  .acil  dispersion,  an-d  incLcasc*. 

with  increasing  tr-njier  it  ure  and  dry  density.  dniroz..n 
water  contents  wer^  determined  by  pulsed  nuclear 
magnetic  resonance  and  throe  ‘^actors  thought  to  a'^fecr 
the  unfrozen  water  content  at  a  given  teitporatun*  were 
investigated.  Of  these  three  factors,  only  increa.iing 
the  salt  concen  tration  cau.>od  a  lar;i*  change  la  th** 
unfrozen  water  versus  teapivrjiuLe  curves,  Hdt*-r 
migration  in  an  uv  •  i  tura  to !  froz'^n  soil  (norm  cliy) 
was  determined  in  r.  uri  zo  ntal  iy  clo.^ei  soil  coluas.r 
under  linear  tonp*riture  gi.idieuts.  The  flux  ot  water 
migration  wan  calculated  fi  om  the  wat‘>r  d  isti  ibut  ion 
curves  before  ani  after  t<-nting.  The  flux  is  dii-'ctly 
otoportional  to  the  to  apfua  t  urc  jra-iient  and  inv»*t.nv»iy 
proportional  to  th*'  square  root  of  the  tost  duration, 
and  decrease's  wit*'  decre.isir.g  t*‘ Tipor at  are  anj  soil  dry 
lens  it  y. 
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DI8TQBB&BCB  AID  BBCOTBBT  07  ABCTIC  U.ASKAI  tOBOBA 
TBBBAIB 

Balker,  D.A.  et  al 

July  1887 

63p. 

ADA-184  442 
Befs.  p.52-62. 

42-334 

Cate,  D.  BtotfD,  J.  Racine,  C. 

Tundra,  Pevegetation,  Ruaan  factors.  Land  reclaaatloa, 
Eovirooaeotal  iapact.  Pipelines,  Peraafrost,  Roads, 
Onited  States— Alaska 

This  docusent  is  a  suaaarj  of  over  a  decade  of  CBREI- 
aanaged  research  regarding  disturbance  and  recovery  in 
northern  Alaska.  Ruch  cf  thi«:  research  vas  sponsored 
by  the  D.S.  Geological  Survey's  National  Petroleus 
Reserve — Alaska  exploration  prograa  and  the  Oepartaent 
of  Energy's  environaental  research  prograa,  although 
nuaerons  other  agencies  and  aeabers  of  the  oil 
industry  have  also  aade  contributions  to  several  of 
the  university  participants.  This  vork  coaes  at  a 
tiae  of  aaior  transition  in  the  focus  of  northern 
Alaskan  environaental  research  froa  single- iapact 
studies  to  analysis  of  cuaulative  iapacts.  Thus,  it 
suaaarizes  studies  of  anthropogenic  disturbances  in 
northern  Alaska  and  discusses  the  iaaediate  need  for 
nev  aethods  to  approach  the  probleas  of  cevegetation , 
restoration  and  cuaulative  iapacts  of  terrain 
underlain  by  peraafrost.  This  heritage  of  research 
cones  fron  aany  research  sites  in  northern  Alaska, 
Including  Cape  Tbonpson,  the  Seward  Peninsula,  3arrow, 
Pish  Creek,  Ouaalik,  East  Ouaalik,  Prudhoe  Ray,  the 
Arctic  National  Vildlife  pefuge  and  along  the  trans- 
Alaska  pipeline.  The  inpacts  that  ace  discussed 
include  bladed  trails,  off-road  vehicle  trails,  winter 
trails,  ice  roads,  gravel  pads  and  roads,  borrow  pits, 
roadside  iapoundaents,  road  dust,  hydrocarbon  spills 
and  seawater  spills. 

CB  87-12 

PEBSISTBMCE  07  CBERICAL  A6BITS  ON  THE  HIHTEB 
BATTLB7IBLD.  PABT  1.  LITBBATOBE  BETIBB  AND 
TBEOBBTICAL  BVALDATIOI 
Leggett,  D.C. 

Aug.  1907 

20p. 

AOR-nS  298 
Refs.  p. 11-14. 

42-1089 

nilitary  ope-ratioo,  Cheaical  properties.  Drops 
(liquids) ,  5now  cover.  Ice  cover.  Evaporation, 
Teaperatuce  gradients,  lapuritles 

Literature  concerning  persistence  of  cheaical  warfare 
agents  and  related  cbeaicals  In  cold  environaents  is 
analyzed.  An  existing  nodel  of  droplet  persistence  is 
discussed  in  relation  to  evaporation  theory  and 
practical  uncertainties.  This  nodel  was  questioned  in 
the  case  of  ice  and  snow-coveted  terrain--a  new  nodel 
nay  be  needed,  but  the  necessary  ezperinental  data  for 
testing  and  validation  are  not  yet  available. 
Experinental  evaporation  data  for  cheaicals  on  snow 
ate  needed  as  well  as  the  solubilities  of  ice  in  the 
relevant  cheaicals.  Since  evaporation  froa  ice  is 
inferred  to  be  significantly  retarded,  it  vas 
enphasized  that  the  rates  of  cheaical  degradation  need 
to  be  addressed  under  these  conditions.  Hydrolysis  is 
a  aechanisB  of  agent  degradation  already 
exper iaentally  deaonstrated  in  ice.  note  experiaents 
are  needed  under  conditions  realistically  siaulating 
agent  disseninatlon  over  snow  and  ice  covets. 
Photolysis  is  a  third  potential  aechanisa  of  agent 
dissipation.  Theoretical  and  indirect  experinental 
evidence  suggest  that  it  is  a  wider  pathway.  Because 
theraal  activation  is  theoretically  not  required,  it 
Bay  proceed  equally  rapidly  at  low  or  high 
teaperatuces.  Suggestions  for  relevant  experiaents — 
droplet  evaporation  and  solubility  tests,  and  tests  of 
hydrolysis  and  photolysis  of  droplets  on  ice  and  snow 
surfaces — are  aade. 
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Thuraond,  T. L.  et  al 

Aug.  1987 
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ADA-105  751 
21  refs. 

42-914 

Brass,  G.B. 

Brines,  Freezing,  Geocbeaistry,  Electrolytes,  Low 
teaperature  tests.  Solutions,  Cheaical  properties# 
Tbernodynaaics,  Salinity 

Tber Bodynaaic  properties  of  electrolyte  solutions 
change  rapidly  below  25  C,  but  these  properties  are 
seldoB  neasured  over  the  low  teaperature  range  (below 
0  C) ,  even  though  soae  salt  solutions  can  reaain 
unfrozen  to  -5^  C.  The  beat  capacities  of 
concentrated  solutions  (0.5-6. 0  aolal)  of  NaCl-H20 
were  aeasured  froa  25  C  to  -40  C  as  part  of  a  study  to 
provide  theraodynaaic  data  of  salt  solutions  for  use 
in  cold  regions  cheaical  geophysical  studies.  A 
differential  scanning  caloriaeter  vas  used  to  aeasure 
specific  heat  capacity  froa  cooling  scans  as  a 
function  of  teaperature  and  concentration.  The  heat 
capacity  data  wece  fit  to  the  equations  of  Pitzer  and 
rovorkets  to  obtain  activity  and  osaotic  coefficients 
of  NaCl  and  R20,  respectively,  below  0  C. 

Supercooling  of  the  solutions  was  encouraged  by  using 
a  fast  scan  rate  (10  deg/ainute)  so  that  specific  heat 
could  be  aeasured  to  lover  teapecatures  than  would  be 
possible  if  the  solutions  were  allowed  to  equilibrate 
with  the  solid  phases.  The  solubility  of  ice  was 
calculated  and  coapared  to  the  experinental  freezing 
point  of  NaCl  solutions. 

CB  07-14 

PBTSICAL  ABD  5TB0CTDIAL  CBIBACTBBISTXCS  07  BBDDBIL  SEA 

PACK  ICE 

Gov,  A.J.  et  al 

Aug.  1907 

70p. 

ADA-188  189 
31  refs. 

42-1950 

Ackley,  S.P.  Buck,  k.R,  Golden,  K.H. 

Pack  ice.  Ice  physics,  Ice  structure.  Sea  ice.  Ice 
salinity,  Drill  core  analysis.  Frazil  ice,  Barine 
biology,  Luainesceoce,  Antacctica--tfeddell  Sea 
During  Feb.  and  nar.  1980  the  physical  properties  of 
Beddell  Sea  pack  ice  were  investigated  via  core 
drilling  of  66  floes  located  along  a  transect  of  600 
nautical  ailes  froa  64  s  to  74  s  latitude  at  roughly 
40  V  longitude.  These  studies  revealed  widespread 
frazil  ice  in  aaounts  not  known  to  exist  in  arctic  sea 
ice  of  coBparable  age  and  thickness.  It  is  estiaated 
froa  structure  studies  of  62  of  the  66  floes  that  54% 
of  the  total  ice  production  in  the  Weddell  Sea  is 
generated  as  frazil.  The  disposition  and  exceptional 
thicknesses  of  the  frazil  show  that  aechanisas  other 
than  surface  turbulence  effects  are  involved  and  Inply 
that  the  circulation  and  structure  of  water  in  the 
upper  levels  of  the  Weddell  Sea  are  significantly 
different  froa  those  in  the  Arctic  basin.  Salinities 
of  both  first-year  and  aulti-year  floes  are  notably 
higher  than  those  of  their  Arctic  counterparts  because 
suaaer  surface  Belting  is  rare  or  absent  in  the 
Weddell  Sea;  in  the  Arctic,  downward  percolating 
aeltwater  flushes  through  the  Ice  and  lowers  its 
salinity.  Fluorescence  was  evaluated  as  a  aeans  of 
revealing  biological  activity  In  Weddell  Sea  pack  ice. 

It  proved  useful  as  an  index  of  coabined  living  and 
dead  aaterial  in  the  ice,  but  aeasureaents  failed  to 
establish  any  consistent  relationship  between 
fluorescence  and  salinity  as  suggested  by  earlxer  work 
in  the  Weddell  Sea.  (Auth. ) 
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TBISILB  STBBB6TB  OP  PBOZBE  SILT 
ZhUf  7*  et  al 
Aag.  1967 
23p. 

ADJ^-185  U83 
8  refs. 

42-875 

Catbee,  C.L. 

Frozen  ground  strength.  Tensile  properties.  Soil 
physics,  strains,  Scdiaents,  Onfrozen  water  content 
Constant  strain-rate  tension  tests  were  conducted  on 
refolded  saturated  frozen  Fairbanks  silt  at  various 
tenperatur^s,  strain  rates,  and  densities.  It  was 
found  that  the  critical  strain  rate  of  the  ductile- 
brittle  transiticn  is  not  temperature-dependent  at 
temperatures  down  to  -5  C,  but  varies  with  density. 

The  transition  occurs  at  a  strain  rate  of  0.01/s  for 
medium-density  silt  and  0.0005/s  for  low-density  silt. 

The  peak  tensile  strength  decreases  considerably  with 
decr<»asing  strain  rate  for  ductile  failure,  but  it 
decreases  sliohtly  with  increasing  strain  rate  for 
brittle  fracture.  The  failure  strain  remains  almost 
constant  at  temperatures  lower  than  about  -2  C,  but  it 
vanes  with  density  and  strain  rate  at  -5  C.  The 
initial  tangent  modulus  is  independent  of  strain  rate 
and  increases  with  decreasing  temperature  and  density. 


CR  87-16 

PRTSICiL  PROPERTIES  OF  SQEflEB  SEA  ICE  IE  T8B  PRAR 
STRAIT,  JOBE-JOLT  1984 
Gow,  A.J.  et  al 
Sep.  1887 
8  tp. 

AOa-186  937 
39  refs. 

42-1516 

Tucker,  Weeks,  W.F. 

Ice  physics.  Ice  crystal  structure.  Tee  floes.  Snow 
depth.  Ice  salinity,  Prines,  Frazil  ice.  Ice  water 
interface.  Seasonal  variations,  Greenland  Sea 
The  physical  properties  of  sea  ice  in  the  Fcam  Strait 
region  of  the  Greenland  Sea  were  ezamined  during  dune 
ana  July  1984  in  conjunction  with  the  1I2EX  field 
program.  Post  of  the  ice  sampled  within  Fram  Strait 
during  this  period  was  multi-year;  it  is  estimated  to 
represent  at  least  84«  by  volume  of  the  total  ice 
discharged  fro®  Fcam  Strait  during  June  and  July. 
Thickness  an!  other  properties  indicated  that  none  of 
the  oulti-veac  ice  was  cider  than  4  to  5  years.  Snow 
cover  on  the  multi-year  ice  averaged  29  cm  deep  while 
that  on  first-year  averaged  only  0  cm.  nuch  of  this 
difference  appears  to  be  the  result  of  enhanced 
sublimition  of  the  snow  or.  the  thinner  first-year  ice. 

The  salinity  orofiles  of  first-year  ice  clearly  show 
the  effects  of  ongoing  trine  drainage  in  that  profiles 
from  cotes  drilled  later  in  the  experiment  were 
substantially  less  saline  than  earlier  cores.  Bulk 
salinities  of  multi-year  ice  are  generally  much  lower 
than  those  of  first-year  ice.  This  difference 
furnished  a  very  reliable  means  of  distinguishing 
between  the  two  ice  types.  Thin  section  examinations 
of  crystal  structure  indicate  that  about  75'  of  the 
ice  consisted  of  congelation  ice  with  typically 
columnar  type  crystal  structure-  The  remaining  25% 
consisted  of  granular  ice  with  only  a  few  occurrences 
of  snow  ice.  Th€  granular  ice  consisted  prinarily  of 
frazil,  found  in  small  amounts  at  the  top  of  floes, 
but  mainly  observed  in  multi-year  ridges  where  it 
occurred  as  the  major  component  of  ice  in  interblock 
voids. 
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BTALOATXOl  OP  TBB  EAGBBTIC  IIDUCTIOB  COIDOCTITZTT 
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Arcone,  5. A.  et  al 
Sep.  1987 

12p. 
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42-1517 

Brockett,  B.  E.  Lawson,  £.£.  Chacho,  E.F.,  Jr. 

Ice  detection.  Frazil  ice.  Ice  growth.  Icebound 
rivers,  ffagnetic  surveys,  Subglacial  observations# 
Mater  flow,  fleasuring  instruments 
The  ability  to  map  frazil  ice  deposits  and  water 
channels  beneath  an  ice-covered  river  in  central 
Alaska  using  the  magnetic  induction  conductivity  (51) 
technique  has  been  assessed.  Tne  study  was  performed 
during  the  first  week  of  flar,  1986  on  the  Tanana  River 
near  Fairbanks  and  employed  a  commercially  available 
instrument  operating  at  a  fixed  freguency  with  a  fixed 
antenna  (coil)  spacing  and  orientation,  comparisons 
of  the  HI  data  with  theoretical  models  based  upon 
physical  data  measured  along  three  cross  sections  of 
the  river  demonstrate  the  sensitivity  of  tne  51 
technique  to  frazil  ice  deposits.  The  conductivity 
generally  derived  for  the  frazil  ice  deposits 
encountered  is  very  low  (about  6.3  x  1/10,000  S/m) 
when  compared  with  the  measured  value  for  water  (about 
0.011  S/m),  and  is  similar  to  the  calculated  values 
for  gravel  and  sandy  gravel  bed  sediments.  In  all 
three  cross  sections,  maxima  in  the  apparent 
conductivity  profiles  correlated  with  frazil  ice 
deposits.  Difficulties,  possibly  due  to  adverse 
effects  of  cold  weather  upon  instrument  calibration, 
affected  the  quantitative  performance  of  th^ 
instrument  on  one  cross  section,  altnougn  the 
interpretation  of  the  data  (locations  of  open  cnatinels 
vs  frazil  deposits)  was  qualitatively  unaffected. 

CB  87-18 

AOTOHATIC  FIBITE  ELBBEIT  BESB  GEVEBATOfi 
Albert,  5. F.  et  al 
Sep.  1987 
27p. 

ADA-186  839 
to  refs. 

42-1518 

Barren,  J.  I, 

Heat  transfer.  Fluid  dynaaics,  Corputet  piogc^ms# 
Bathematical  models.  Engineering 

Finite  element  computer  codes  are  used  in  a  variety  of 
fields  to  solve  partial  differential  equations  of 
Inportance  in  science  and  engineering.  The  initial 
input  to  all  of  these  pEogtams  requires  the  formation 
of  a  mesh  (i.e.,  extensive  lists  of  geometrical  data 
listed  in  particular  orders),  and  the  success  of  the 
solution  depends  on  a  well-formed  mesh.  This  report 
documents  a  mathematical  mapping  technique  and  its 
implementation  into  a  computer  code  that  will 
automatically  generate  quality  finite  element  aesnes. 
This  versatile  generator  uses  standard  FOPTRAJJ, 
requires  no  special  equipment  (such  as  a  digitizer), 
is  v'^ry  economical  to  cun,  and  is  user-f riendly.  The 
mathematical  technique  is  dis^'ussed,  advantages  and 
limitations  of  the  nethcd  ate  presented,  examples  are 
shown,  and  notes  on  user  instructions  are  provided. 

CB  87-19 

APPBOXIBATE  SOLDTIOES  OF  HEAT  COBDOCTIOR  IB  A  BBDIOB 
WITH  7ABIABIE  PBOPERTIES 
Yen,  Y.-C, 

Sep.  1987 
19p. 

ADA-186  933 
6  refs. 

42-1519 

Snow  physics.  Heat  transfer.  Conduction,  Analysis 
(mathematics),  ffeat  balance.  Thermal  conductivity 
The  approximate  heat  balance  integral  method  (HBIH)  is 
extended  to  the  case  of  a  medium  with  variable 
properties  such  as  snow.  The  case  of  linear  variation 
of  thermal  conductivity  is  investigated.  An 
alternative  heat  balance  integral  method  (AHBI5)  is 
developed.  Both  constant  surface  temperature  and 
surface  heat  flux  are  considered.  A  comparison  is 
made  of  the  temperature  distribution  from  the  HBIH, 
AHBin  and  an  analytical  method  for  the  case  of 
constant  surface  temperature.  In  general,  results 
agree  quite  well  with  the  analytical  method  for  small 
values  of  dimensionless  time  1(au,)bat  the  difference 
becomes  more  pronounced  as  fau) increases,  it  is 
found  that  the  AHBI5  with  a  quadratic  temperature 
profile  gives  a  somewhat  better  result,  especially 
when  the  value  of  the  dimensionless  distance  is  small. 

The  results,  when  compared  with  those  from  HBIH, 

AHBI5  and  the  analytical  method  ace  found  to  agree 
exceptionally  well  with  the  analytical  method, 
especially  for  large  values  of  9aa.) 
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42-2419 

Arcone,  S.A.  RcGrev»  S.G. 

Ice  structure.  Ice  salinity,  nlcroHaves,  Ice 
electrical  properties.  Dielectric  properties.  Tests, 
\eaperature  effects.  Brines,  Hodels,  Sea  ice. 
Structural  analysis 

The  structure  and  salinity  characteristics  of  saline 
ice  slabs  cenoved  fron  ice  sheets  grown  in  an  outdoor 
pool  faawe  been  studied  and  related  to  the  coaplex 
relative  dielectric  pernittivity  neasured  with  free- 
space  transaission  techniques  at  4.80  and  9.50  GRz. 

saline  ice  closely  sianlated  arctic  sea  ice  in  its 
structural  and  salinity  characteristics,  which  were 
regularly  nonitored  in  a  nuaber  of  ice  sheets  grown 
during  the  winters  of  1983-84  and  1984-85.  Xn-situ} 
transaission  aeasureneots  at  siailac  frequencies  were 
also  Bade  on  the  ice  sheets  thenselves  using  antennas 
located  above  and  beneath  the  ice.  The  slab 
aeasureneots  were  aade  during  warning  froa  -29  to  -2  C 
on  slabs  grown  during  the  winter  of  1983-84  (4.75  GRz) 
and  during  a  waning  and  cooling  cycle  over  a  slightly 
larger  teaperature  range  on  slabs  grown  during  the 
winter  of  1984-85  (4,80  and  9.50  GHz). 
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SPBCTBAL  niASOREBBBTS  II  A  DIST0B6B0  BOQBDABT  LATER 
OPBR  SBOl 
Andreas,  B-.  1. 

MOV.  1987 
41p. 

ADA-190  217 
^efs.  p. 37-41. 

42-2637 

Snow  cover  effect.  Spectra,  Boundary  layer.  Surface 
teaperature.  Turbulent  flow,  Hunidlty 
The  author  neasured  tiae  series  of  longitudinal  (u)l 
and  vertical  fw)} velocity  and  teaperature  (t)}and 
huaiiity  (g) ) fluctuations  with  fast-responding 
sensors  in  the  near-neutcally  stable  surface  layer 
over  a  snow-coveted  field.  These  series  yielded 
individual  spectra  and  ^-w,  w-q)and  ^-g)cospectra, 
phase  spectra  and  coherence  spectra  for  nondiaensional 
frequencies  (ft/n)} frca  roughly  0.001  to  10.  This 
is,  thus,  one  of  the  aost  extensive  spectral  sets  ever 
collected  over  a  snow-covered  surface.  Rith  the 
exception  of  the  i(-w} cospectra ,  all  of  the  spectra 
and  cospectra  displayed  the  expected  dependence  on 
frequency  in  an  inertial  or  inertial-convective 
subrange.  All,  however,  contained  significantly  wore 
energy  at  low  frequency  than  the  Kansas  neutral- 
stability  spectra  and  cospectca.  This  excess  low- 
frequency  energy  and  the  erratic  behavior  of  the  i(-w) 
cospectra  iaply  that  the  lorested  hills  bordering  the 
site  on  two  sides  were  producing  disturbances  in  the 
flow  field  at  scales  roughly  equal  to  the  height  of 
the  hills,  100  a.  The  phase  and  coherence  spectra 
suggest  that  internal  gravity  waves  were  also 
frequently  present,  since  the  atac  phecic  boundary 
layer  generally  had  slightly  stable  stratification. 
Consequently,  at  this  coaplex  site,  turbulence  alone 
deteraines  the  spectra  and  cospectra  at  high 
frequency;  at  low  frequency  the  spectra  and  cospectra 
reflect  a  coablnation  of  topographically  generated 
turbulence  and  internal  waves.  Froa  the  neasured 
teaperature  and  huaidity  spectra  and  the  f-q) 
cospectra,  the  author  coaputed  refractive  index 
spectra  for  light  of  0.55-Bicroo  and  ailliaeter 
wavelengths,  the  first  such  spectra  obtained  over 
snow . 
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THBBBAi  ZISTABILZTT  AID  BEAT  TBAISFBl  CBARACTEAI8TICS 
IB  VATBB/ICB  STSTBBS 
Ten,  Y.-C. 

MOV.  1987 
33p. 

aDA-189  627 
33  refs. 

42-2420 

Ice  water  interface.  Heat  transfer,  Meltwater,  Phase 
transforaations,  Rater  teaperature,  Teaperature 
variations.  Convection,  Analysis  (aathenatics) , 

Density  (aass/voluae) ,  Teaperature  distribution 
This  review  discusses  prcbleas  associated  with  the 
anoaalous  teaperature-density  relations  of  water*  It 
covers  a)  onset  of  convection,  b)  teaperature 
structure  and  natural  convective  neat  transfer,  and  c) 
laaioar  forced  convective  heat  transfer  in  the 
water/ice  systea.  The  onset  of  convection  in  a 
water/ice  systea  was  found  to  be  Jepenient  on  tnetaal 
boundary  conditions,  not  a  constant  value  as  in  th*- 
classical  fluids  that  have  a  aonotonic  temperature- 
density  relationship*  The  water/ice  system  also 
exhibits  a  unique  teaperature  distribution  rn  the  melt 
layer  iamediately  after  the  critical  Payleigh  nuabc-r 
is  exceeded  and  soon  after  it  establishes  a  more  or 
less  constant  teaperature  region  progressively 
deepening  as  the  aelt  layer  grows.  The  constant 
teaperature  is  approxia^tcily  3.2  c  for  water  layers 
focaed  froa  above  but  varies  for  Belt  layers  formed 
froa  below.  The  beat  flux  across  the  water/ice 
interface  was  found  to  be  a  weak  power  function  and  to 
increase  linearly  with  teaperature  for  melted  lay^^rs 
froa  above  and  below,  respectively.  Both  theoretical 
and  experiaental  Belting  studies  of  ice  spheres, 
cylinders,  and  vertical  plates  show  a  ainiaua  heat 
flux  in  the  water/ice  systea  due  to  the  density 
extreauB  of  4C.  The  inversion  teaperature  was  froa 
5-1  to  5.6  C.  For  the  case  of  laainar  forced 
convection  aelting  heat  transfer,  the  presence  of  an 
interfacial  velocity  (due  to  phase  transition)  reduces 
heat  transfer  in  coaparison  with  the  case  without 
phase  change. 
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Valleau,  N.  Holladay,  J.S. 

Ice  cover  thickness,  Beaote  sen  ing.  Sea  ice, 
ElcctroBagnetic  orospecting.  Sounding,  Subglacial 
observations,  Airborne  eguipaent.  Analysis 
(aatheaatics) 

A  study  was  aade  in  Ray  1985  to  deteraine  the 
feasibility  of  using  an  airborne  electcoaagnetic 
sounding  systea  for  profiling  sea  ice  thickness  and 
the  sub-ice  water  depth  and  conductivity.  The  study 
was  Bade  in  the  area  of  Prudboe  Bay,  Alaska.  The 
BUltlf requen cy  airborne  electroaagnetic  sounding 
systea  consisted  of  control  'ind  recording  electronics 
and  an  antenna.  The  electronics  aodule  vas  installed 
in  a  helicopter,  and  the  7-B-loog  tubular  antenna  was 
towed  beneath  the  helicopter  at  about  35  a  above  the 
ice  surface.  For  this  electroaagnetic  systea,  both 
first-yeat  aod  second-yeat  sea  ice  could  be  profiled, 
but  the  resolution  of  ice  thickness  decreased  as  the 
ice  becaae  rough.  This  decrease  was  associated  with 
the  large  footprint  of  the  systea,  which  effectively 
saootbed  out  the  sea  ice  relief.  Onder-ice  water 
depth  was  deterained,  as  was  seawater  conductivity. 

The  results  of  the  feasibility  study  were  encouraging, 
and  further  systea  development  is  therefore  warranted. 


—  •cim  tipons — 
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23p. 
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Soil  freezing.  Unfrozen  water  content,  Theraal 
condnctiwitr#  Phase  transforna tions,  Teiperature 
effects.  Specific  heat 

Hhile  nany  aaterials  undergo  phase  change  at  a  fixed 
teiperature,  soil  systeas  exhibit  a  definite  zone  of 
phase  change.  The  variation  of  unfrozen  water  with 
teaperatuce  causes  a  soil  systea  to  freeze  or  thaw 
over  a  finite  teaperatuie  range.  Exact  and 
approxiaate  solutions  are  given  for  conduction  phase 
change  of  plane  layers  of  soil  with  unfrozen  water 
contents  that  vary  linearly  and  quadratical ly  with 
teiperature.  The  teaperature  and  phase  change  depths 
were  found  to  vary  significantly  froa  those  predicted 
for  the  constant-te aperature  or  Keuaann  problea.  The 
theraal  conductivity  and  specific  heat  of  the  soil 
within  the  aushy  zone  varied  as  a  function  of  unfrozen 
water  content.  It  was  found  that  the  effect  of 
specific  heat  is  negligible,  while  the  effect  of 
variable  theraal  condnetivity  can  be  accounted  for  by 
a  proper  choice  cf  theraal  propet  ties  used  in  the 
constant- theraa 1- property  solu tion . 
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Wat.  1983 
25p, 

AOA-194  475 
4  refs. 
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filicaty  facilities,  Buildings,  Safety,  Cost  analysis. 
Construction  materials 

This  report  coopaces  the  use  of  coaposite  buildings 
with  the  use  of  conventional  buildings.  Coaposite 
buildings  are  these  that  coabine  into  fewer  buildings 
several  uses  that  ttaditionally  have  occurred  in 
separate  buildings.  The  coaparisons  are  based  on 
construction  costs,  life  cycle  costs#  speed  of 
construction,  aaterials  availability,  energy 
efficiency,  fire  safety,  organizational  efficiency, 
increaental  or  acdulai  construction,  and  habitability. 

The  uses  reported  on  include  a  ailitary  training 
facility  in  St.  Jean,  Quebec;  a  shopping  and  coaaunity 
canter  coaplex  fer  Foct  tfainweieht,  Alaska;  and 
battalion  and  brigade  buildings  for  aobilizatlon  at 
Fort  Leonard  Hood,  ffisscuri,  and  in  Alaska.  In  each 
case,  when  coaparisons  are  nade  between  peraaoently 
constructed  buildings,  the  coaposite  buildings  are 
cheaper  to  build  and  aalntain  than  the  conventional 
buildings.  The  coaposite  buildings  consuee  less 
energy  and  are  auch  acre  convenient  to  their 
occupants. 
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provii?  1231  liti  >*'t3  foe  flux  and  tie  aai?  nuiber 
foe  BiL.^  7oi7JitriCL-)n.  Jjin?  appcopciatoly 
t  r  ai 'if  oc  3?  .1  vaiiaMes,  aultipl?  co^lossloi  loaLysis 
yt?lii  >jpi.-icjl  f.'latioDO  for  honzootil  aiss  flux  is 
a  function  of  #Lnl  5p?-*i  aii  height,  ani  for  Bdus 
con ceo t r J t i 0 n  is  3  *unr^ioi  of  vind  ope^i  lal  height. 
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SB  8S-12 

IBT09BL  eLe:r9i:&L  POTBirifcLS  THIT  BIISB  BHBI  S3I&> 
PBBEZE 

YiliMn,  I. 

J  u  n 1  ^  S 

2'*p. 

nod  -  1  7^  '■.B 
^h  c  ?  t  3 . 

41-3929 

Soil  fL=-?i:i'i;,  Ei27ct:i:il  i  3  j  ?c  1 1  ?  s,  Tcost 

SDil  3CCJ::tic?,  E  lo  el  i  non  t  \  t  l  3  q  ,  PoliCiZitioi  (::ai:}3 

3'*pjritio.ni 

Sinpl?3  of  3iai,  kiolin#  bentjniLe,  sal  lois  w2l? 
iro2^a  tn*  toi)  iownt^ai-l  in  :yLiniers  13  to  12  zt 

*iLii  ui  7  z»  in  iiaietec.  ^jriay  the  freezing 
pL-)0>53  ?l?0tLlC^l  pOt^ntLll-  Of  ’i  D  tO  j  1 17 
i:>i3ir?l  b3L^?'»o  Dlitinui  eli.  ncoiies  plaoei  neat  ti? 
enl^  of  sinpl?!,  rn?  n?ojiniSii  toit  ji7?s  risa  to 

ootintiila  an  i  the  af  301I  typo  aal 

:ii.'»n?3o,  roL-itui3  oooteat,  ajl  BOistac?  Bigration  ace 
ii.oisi*!, 

SB  8S-13 

DBs:M:»rrDi  dp  ?rp  boilduis  9\T:aiALS  datb  aise  pdi 

PDRrLIfD,  8iIjVE 

:.J.  ?r  dl 
Jin*  1  Vi  ‘ 

Or. 

d:  d- 1 7 .  ~  3 - 

1 :  L  *  f  . 

41-562 

:  1-1,  : .  j. 

rcjn.tiin’ijn  nii-Liil.-,  U^-rio^-titioti  (ai?t-*o£oLo^yi, 
rn  T  1  ;  1 1  J  n  i  1  V  ''  1  •>,  tn  V 1 1  );ii!  >n  I  1 1  p  c  oi  ?o  1 1  oa , 

jonlyaia,  -ooojt'c 

inc-li:itioii,  Jnit  1  Std’’.  air  ottlar.  1 

i  bJilUn^  sapplinj  pco-^tin  toe  t  n ' 

Mitlijl,  loiT',  :  :orij?tol  i.n  Jji/  on! 

r.i;a>r  O'*  0  “xuir.-.'  tnr  t/o*5  dr.i  ifouj.ts  of 

r  J  1 1  1 1  j  ritaiiil.,  ‘Kona?!  to  101I  i»pOiiti>n. 

.t.jtiri'i,  jnUij,. -3  tialoD  oiBpiin; 

}n:-Loi;i  ^  i  >  i:*n  r.  0  {‘T'cntn  pointi  loros.-^  the 

It  sinrlan  ^  ^  oirijiaii  ot  73  3\T»pl? 

'01  nt-.  <1*.  •<aiir'»3  f.-r  siiciin^  fiiP’  to  ytJil  1 

t  )  ^  !  .  a  B ;  1  ‘  3  12'  )  f  •  1  0  0 1  ■»  i  ^ ,  5  1 1 1  n  i  a  1  312?:,, 

tir.rijl',  coo*  :li:i:t*ciitir3,  coor-aoint  l 
J  p:  a  i  1 1  J  i ,  '  r,  1 1  r. r'V  . ,  ;  ur  r ;  l  3,  i  o<<  r;  sr 0  a t ao  J  :  ?n  0  “» > 

•  '  i  '  :  > :  >  i  !  •  i  .  n  i  5  '‘'non  .0 :  >  v  i  j >  1  q  initial 

.  i T  i  L  /  >  f  *•  n  ;  1  1 1  i  o  n  i  I  >  n '.  •«  3 . 

Sh  9o-l4 

I:E  -lEdr  SINKS.  PIRT  l;  ?E3rUdL  systens 

'  )  :m  :  1 1  M  ,  / .  J. 

J'.',  •  1  ■<^•• 

1  ,7:,. 

■\  -  1  f 

■ .  ..  ).  i . 

4^-3815 

^  .  1  1 '  m  :  1 '  1  jfi.  T  '  ’  1  •  i  t  ;  I  jx  ,  •*  >  at  'i:.  •-  • .  f  o  J  i 

tti'i  -:,  ''a  ..  L:'f'’'i:ri-3,  'lati'niiiril  tolal*, 

i  o:  i.:d' 1  o'.  >.  ’  r  •*  roltinj,  Wit-*c 

f ;  '  i  » 1 3  L  • 

■  :  V  i  •  I  i  3 1  a '  !  0  *  t  n  -•  j  c  r  j  i  1 1  :  o  1  c  a :  i  » 1 1  m  i ;  i 

0^  i  ;  ■>  o'oi  noi;,  ^nrlufinj  ihnrrii,  aecl.ir.irjl  j  n  1 

i  n  -i  i  t  i  j{  a  I  J  .5n,.-c t ...  7r.  >  t  :  1 L  1  j  ,  i  ^  n  ot  \  v  'C  1 1  :  -i  I 

; '•>  -.'it  ;..n'  wiir.  1:. ruin  ilow  i  •,  oitlin-*?  i^iro  \ 

Ow'Tjt't  rolol  to  jiv'  fj'jjccitjtiv' 

iiol^l  illow  -  int'CiOtiof’  tn?  ire 

ML'jjnlir.  J  'j:<;  oat.'iui.  3>3ijn  7J:»ei> 

11'  .0  r  '  J  •  -.  r  •  I  to  ’  3 1 1  n  a  f.  t  *.  .*  o  jc  I  t  ^  a  t  rr  t  .'li  c  a  t  (J  re 

J  •  a  :  1 •  1  0  r,  0 .  1 1  0  '  II,’  t  4  '  Lit-'  oi  17?  n  0 1 1 . 

5P  9'>-1S 

GLdsrrv;  avd  ansr  sefects  ii  cdld  bbsidbs.  piar  2: 

aNDEPidrEF  EtPLDSIDNS 

■•i  1. 1  n  ,  . 

T  i  1  V  14-' 

/  ■)  '  . 

>  17  4  ! 

:-  J'  -t.  1  - '  ■  -  3  ni*.  17  t  »f  5 . 

41-3523 

I--  Ml  ti'j,  -'rilo:io:i  Sliojk  wav?-,  Mo 

i  n  •  '  ' ,  '  '1 M  1  4  '  i  a  I  0 ‘  i  V  a  t  1  0 1  3 ,  Toll  e  i  1 1  : 
i  rtoraii^',  ’lilitacy  op'ratior. 

:ri'  I  •■'.•111  7oiiaoteci.4ti7^  o;  Jnl:trfit?t  ’Jfolosioii 
at'  in  oi’-'C  to  ptovil?’  a  oaotjroin!  fo:  i3:> 

von'iloratioo  of  uo3o:-i;:.  ‘j^io^iofis,  ’ata  fot 

inl'i'i:'  xnLoi.ionj  anl  toe  'xplobivo  17*01  Maioj  ace 
;  J  ji  T,  1 :  L  2  '  •!  a  r  1  i  r.  t  '  r  p  c  ••>  t  ■’  1 . 


SB  36-f7 

ABCPi:  IMD  SJBIBCrCC  CONSTiacri:N:  JENERAL  PBDVISIDIS 
Lob  172  /  E. r . 

Jaly  1935 
75p. 

ADA-172  674 
Ret  5.  P,  72-7  3. 

41-663 

Doll  neatnet  7>.nit:i7ti.0L,  ;-t0:>'.  i'7'.  ion ,  ‘'taaiLJ.i 

iisti  ibjtLon,  FiO:,t  p  ».i  i  t :  1 1  1 0  o ,  Fc*odi.nj  loiefc-  , 
5cDind  tnawinj,  Snoh  7ovct  1 1  si  c  ip  u  1 1  on,  ;'olit  i  jio... 
ioriinj  in  t.n?  wocLlM  70LI  t'jioni  li  ^jli?  K.i  i-ni 
fcoa  yortin]  11  -jlao^v.  Thi»  loriijii  jiv  ■  , 

qonecil  iniOLiitijn  on  fioit  iJtion,  i:.  i 

jtb?t  sra^^oul  Caotors  to  aal;j  'njino.':-.  -no  jijjL 
opecite  ir»  aictic  ani  ->abiL7ti7  atf'i^. 

38  86-18 

S3I1B  DEBELOPHENTS  IN  SHAPE5  CHASSE  rE:HI5L53r 
Helloi,  1. 

Jjly  1986 
29p. 

AD3-15'4  o57 

13  cets.  Foi  laot-.-'C  5our:e  sci  -*1-2575. 

41-3349 

Projectile  oea ? t r a 1 1  0 n  ,  Ca/iticion,  Frot-a  jioua: 
stconjtn.  Ice  atii'njtn,  .Niliticy  ofpcittoo,  ’tat-uiii.-* 
ponotc-ition  t05t3,  Oeaijn 

SB  86-19 

BPPECr  OP  PaBBZINS  ON  THE  L2?EL  OF  DO  N  TA 1 1 N  d  N  T-s  IN 
DNCONTROLLED  HA2ARDOOS  BASFE  SITES.  PART  1: 

LirBRATDRE  RE7IEU 
I SK  in  ’  at ,  : .  K. 

niy 

33p. 

dDA-172  f7i 
R?f>.  o..::7-3i. 

*  l-b-xJ 

H 1  o  t  ^  t  c  ‘  a  t  tt  1 :  ,  r  0 1  i  a  t .  J  r. .  a  0  1 1  :  i  * '  i  n  ; ,  *  a  *.  .•  i 

treatn-r-t,  Sci  a  t  ?  t  *  jlui;'.**  r’l'*...  ■  iia-  r/j.  •» 

I  0  a  3 ,  A 1 1 1  r  i  .7  L 1 1  f :  t*  e  '  I  n  -1 

To  i  i  i  ipoi  t  L  i  3  t  h  *  li ;  ’i  at  1  c  »  ;  o n  7  » t  ;i  1  ,  i  1  • 

e:  f '7t  ■-  o:  jcoonl  .on  * 70:.  ir  ? . 

1  ni  e  .VI '  ^0.  5  in  : 1  r.  oi  #  a  j.  v  o  i  y  1 1  c  1  -  1  .v  ‘  o l  n  1 1  *  0 n 

iii>7r.ly  relatil  to  Kd*.jiioJ.-.  •a^t*  :  1 '  lo:  .  i  .  . , 

t;C‘*atioa3  or  t.n'  tr..iizLil  \zl  .-  iJt  j: 

fc??2in.j  or.  rfa^t-rfitei,  iv'i  .ii^i,  Aj'I  .  a-;  -oil- 
oiv?  n^'n  in7laiM.  PCiM'iirj  >•.  a  a  :  i  * :  r  ' .  M  . 
n-i/  a t  foj  v  fc  a  ->c  »  :>i  c  '  >  n  i  y  7  <  ;  •.  .*  :  7  . :  ‘  r  •'2  : ;  v 

psi t  L  e  5  a  a t  ?  ^  a  t .  :  i  1  i. ,  1 1 1  >  •  in  j  or.  •  :  i  ;  . .  .  i  >  t o 

1  ov  ••  un  w  a :  : ,  »  1  1  7  1  >  s  i 1  i  *,  r  1  n  :  n  r  j :  i  ' ,  i  ii 

f  1 1>  '  2 1  n  J  at!  f  :  0  7.  •  1  3  0 1 1  1.  i*  M  o ,  r  ?  p  » j  c  •  1  7  y  c  i  ■.?  a  n : 

ir.*?2*-trM^  71/  iWi  i  .'iy  tii'Ct  tr.t  iaiioilit;  0.. 

7li/  lin.'ti*  ^.^Ln;  a.-e’  f.>  rov  i  Mzailoi,.  rfiat.*  till* 7. 

Scoioi  fc>*-'2ii:  7*1  n-  ^  i  *  \  jcn'*fi:iili/  to  1) 

1  e  w  1 1 :  i  an;  c  0  1  3  0 1 1  i  d  r  '  i  1 :  1 1  1  0  *  3  ■lit-  j  1 1  •* :  i  i  ;  n , 

p  i  L 1 1  7  a  I  1 1  1  y  n  I  'J  t  c  /  - 1  y  ;  »  *  i'\  ' 2 )  3 .  i  v  -  15  i  .n 

alternative  to  ilav'.y  »•  1 1 L  > ,  trench  as,  ■»£:.,  to 
s.^'jiratn  contiriniiei  iieij;  a:ji  i)  i?.  nootliz''  to:- 
co.ntioinint::,  ^arti.-alaLl;  ii  tin-'  i.>  t  7:iti7ii 
f  ictoi , 

S8  96-23 

INiriAL  ASSESSIENr  DP  THE  > 30- 3d LL OS -? EB -  1 0 J 8  RETERSE 

DSnOSiS  tfdTEB  POBIPICITION  UNIT.  FIELD  RdTES  SUPPLY 

ON  THE  NINTEB  BATTLEFIELD 

flouzour ,  J . r .  •  t  a  L 

J  J  I  y  1  9  3 

6n. 

dbd-1  7  1  45-i 
3  c  »f  .. 

41-329 

F?el,  S.C.  Ol'iec,  C.  7. 

Wltei  ..apnly,  lilitaty  ’^ijiliti'i,  Mter  tcoatjent, 
Doli  ii.*itner  :>?rfo:;:d.n7',  /at.‘c  pollutio:. ,  -0<yi3ti75, 
lerap-ec  at  i  re 

An  LDitiil  stilly  ^1=  'on  to  dnt  t'l  a  1 0  e  tbtf 

eftocts  of  raw  wit’L  t  * ^  :  i  a  t  a  i  ?  on  ta*  tinisn^l  vic’c 

pcolurtion  ritis  0;  tn’  Aiiiy*.  n-i*  jUJ-jal.^n  Ho  versa 
0300SI--  ?ULitirtti:i;.  '.’Ml  '?'>).  Tnis  itaiy 

snowel  toit  tnr  flush  ‘I  .ite^  Jio'iaction  uitf'cv 
d'cieisel  fcoa  5h7  jil./nt  at  a  law  watre  tiipaiitai? 
of  5M.4  f  Jin  jil./hc  1:  a  z  iv  watt  toBpnrituc''  of 

53.7  F.  rh?  roport  dl-vj  lav  a  list  3 1  ij]?5tion5  on 

QO<i  to  set  jp  ana  opetite  tn  -  .OWPU  on  tt.*  ^tnt?r 
bittMti-*!!. 
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SB  8S-21 

5rBB£LC2ftTI3l  DP  PIIB-3BBIIBD  SDIL  PDB  B9ID  110 
BIBPIBLD  CDfSTBOCTIOB 

Oan7La<*  L.  S. 

July  1986 
37p. 

llDli-  1  72  603 
U  rafs. 

41-54D 

^Dil  3t  ibil  iz  it  ioiir  Roiis,  Prjst  c3sL5tanz2,  3Ltai>L3« 
ilBiKtacas,  Subgiiie  sails,  iciin  siza,  Liiii], 
rQ3ii;iL  prap3rtie5,  Ocqiui^  soils,  Fcost  hoi?^, 

K irpat  cs 

h  labicitocy  sturdy  wis  cacdurtei  to  l^tecain?  ta^ 
f^isiaLlitr  af  stabiliziaq  ai  ar^aniz  silt  far  us?  id 
sub-bis?  OL  base  cDurs?s  fat  i  ll-weitti?c,  law-valii? 
raa3s  laj  sirfialis  in  AUsKi.  Tho  5aiL  as?i  la  tiis 
ituiy  111  ii  ac^ania  cantpnt  af  12?'  and  a  laiifiai 
Pioatar  vala?  af  7^.1  Ib/zu  ft  it  a  29\  jaistjc? 
aaatait.  ri»  'tabiliz.ars  .'»iliit^d  necp:  a-?ient, 
tenant  mti  lilitivas  (cilaiii  anlacila,  hydraqaa 
p?tafi]?,  saliaa  silrstf,  ml  linM,  iiae,  lti?/5ly 
isa,  isaMlt  ?iul.sLa-i,  t'tcisalua  pa  Ly  ph  asrha  t ml 
Ciljiia  iccylit^.  ’JnsontLii^)  raapiaa^ivi*  str^^njths 
Jbtainal  wat-*:  Ib/sq  in.  4Lti  23*  ros''at,  6 '4  Lb/sq 

in.  iiiti  20’’  a?sonL  ml  2  >■■  mLciiii  ahlacil',  a1  la/sq 
in.  <itn  aspiiiit  •'mul^ian,  lai  j4b  Ib/sq  ip.  witn 
aalaiat  rhlaiilc*.  Lm?  ml  lia'/ily  i^a  ara»?l  ta  in 
laaff-'rtiv?  far  tMs  sail.  Mthau-jh  tatcmaliuiP 
poly  phaop  1 1 1  »  lid  laoiava  th?  mail's  stcan^tn  it 

ill  tiiira  least  5  J  srrna  t  l  oi  1 1 .  /  mi  p'?r  a*»ibi  1 1 1  y . 

SR  83-22 

jiprE3-i:riDR  bepobt  — BBrossEa  *95 

Lir>t  ar  ,  r  . 

\aq.  1 
2 '3  a. 

41- 3916 

’liliiiry  aa»citiaa,  TjPnJ  (raalu:  Tiris, 

sporf  r:a»f*t  soil  rtirfincility#  iaa-fall 

:aai  5  >  n  aa  jt  r  i :  i  an  s  m^ariit  i  *itn  tno  1^33 
itn  j  i»4a:Mt:-iCi)i  at  tb,‘  parfaramr? 

dRiCirfListi.:*  of  aoJiJnLriilly  iviilmi*  tiliil 

i  1  >  n  an  u  c  it ;  an  ni  u  >  ■  ar  i  jail  taistir* 

r.p-iijai  ta  at>liat  tn*  r.  c  i  f  t  i :  i  d  1 1 L  t  v  at  sail*  in  i 

ic'i,  i  ■’'ii>af:»t:Uiai  /:  ta?  2?el  ca  mraiat 
fai  t  1  •  ■f.’rt;  of  i  ;‘'a<  aa/T  <h'n  plmnir.j  inti* 
i  j <  j  a  3  i  a  ?  i  -  a  r  ^  rj  r.  I  nr;*  *  i  •  I  J  ,  ml  i 
1  ‘t  •* :  11 1  n  1 1  a  n  af  t  a  ■»  ofi-'jta  a  e!  f  I- iiint'C  mvicano>nt 
an  tm'  *  I  ’  j  t  c  a/ar>t  i j  1  p^tiatBrna?, 

SB  86-23 

i:e  ^r:A5,  1994-1935:  onto  ar/Es,  ALLSiHstr  Hfsi, 

ND4D4  jtHFLJk  PUEB 
:  ir-  »,  2.  •»:  11 

1  j  :.  1  — ■ 

1 

42- 831 

^  >  I V  ,  : .  •  .  '  1 :  '  V ,  < . 

'IV  i'  ,  ^5*'',  ' '  <  .ran  iitiaai.,  ::■»  nivijitian, 

:r,  it-i  i»ir;.5--)hia  -iv’t,  Init.’i  jtit>j--2?in5yL/iiLd- 
-  •  1 1  *  ;  1  •  T  y  f  i  V  •  c ,  7  .  i  t  ’  i  3 1  i  c  ^  ^  a  n  a  n  q  j  h  i  a  ^  i  v  ^  r 

’ j  an  ir.lml  iiv'rs  rin  ram?-'  md 

}3v'rs*ly  ifr^rt  r.  ivijitiaa.  Tlu.'  i  ry  aapr  in  this 
I'll,  rfaic  ij  .iacJ3i?it  tb  19b4-da  la? 

aafi^ifianr,  an  tno.,'  rnicnas  a:  to*'  Jaia,  Allaja^ay  inj 
*  an  ■>  1  ;  in  •  1  »  ‘-iv^r:'  tl.dt  icn  lacliini  in  stily  aril's 
tai  ti‘  '.v'^  r:f  insjaBtr.  t  (nil)  Progcaa,  r»ia-‘ly 
iiV'L  .:il'  )  t)  417  ar  tn?  CfiiJ  '^i7-i,  nil?  7  ta  7  ju 

t‘i’  ’jv,  I'.l  Bii‘’  7  ta  36  an  t)-.a  1  aaan ;dhp  1 1. 

7  i:> wi  r'lij-jt  ita#  iit'>rpt?t3tian  af  vactiail 
j  till  vii-a  iBj'jf’iv  MhT.  fca’n  i  lai^-flyiaj  airacift. 
rh.‘  i-*  '-aniitlais  ciassifiei  into  5 

jr.  ii>  it;i  »Lm^i‘ri*1  ta  fis?  sups  Ly  letat’ir?  ta 
nivijitiaj,  'ijrtn  if,  J  'a’aqriahir  adps.  Frajoant?! 

:■)/>:  n1  'a-  M  a ’o  )i  ’cizil  5iusn  anl  oins  #*re 
t ‘;  •  ca''t  -jaiBaa  ij-*  units  n  rht?  ia*pc  pools  of  th? 
lanj-jif.  li  '  1/  -i  i.a}  ia^'f  lllpjn'*ry.  ialii  la? 

.av-:  iii  lap  Cav?:  rf-Ti*  th“  aotDtaa 

jrit^  11.  t*-:*  japt-r  ^aol;-.  at  ti>  *Ionan;an'»li. 

=  i  i  j  B  ‘  U  *  i  It-  Cav'r  sad  Jp.>a  WitPt  rfeci?  th'?  aanc 
■Ti  r.  >iv'  jnit-.  If.  tn.*  STSwaitn  ta  ti?v  J'uiaailini 
paals  a*  1 6  .♦  "r-io;  iat?:  ani  Ic?  Floes  ar  Frazil 

sIj  ml  ■’ 1  :i  n  w’l  th>  at  *  1  a.n  i  ti  i  r.  t  units  in  tn? 
Iaw:j»tCMa  pjaL^.  rhecp  m  ?  £c?qjHnt  canael  la  1 1  aas 
a:  liijnts  iicin;  i&'-  19-<a-83  i<iat?t  bacause  of  la4 
:la<j3  :.’ilii)s.  r>  ^pf  aaro  f[?qupnt  videa  aovecaj® 
af  IT'  i'liin;  tr.^-  14-16-8  3  wtnt't,  i  mdar-m^l?  lais 
an  t  r.  ?  »i.1?a  nipci  will  b<  isji.  This  will  allow 
flijbts  It  i  lawft  altitiip,  a?tiittin;  7ll?a  aaferaqe 
TV-*n  wi*n  rh>  :-^iLin|  1%  la/. 


SB  86-24 

COIOBBSINS  StBIB  FDliBL  HBiT  SIIKS 
Ljnariini,  7. J. 
ftu;.  1936 
29p. 

AD3-106  677 
19  refs. 

11-1353 

Baat  Jiats,  rumels,  ■*'a-K>, 

Taeca  ad  ynaoLzs,  Caiieisitian,  .■‘bi'iDil  ratiliativii/, 
f!  at  3  en  at  iodl  laiais,  T  ■‘n  p?  r  a  t  a  i  •  \iz  x  1 . 

Tiis  r?poit  iCiJii?^  th‘  fiioiaiiitiT  a:  :anl-*nji  .j 
steia  tcoi  la  jnierqcauuJ  aa/.^r  oy  .6  *  1 1 

car. iujtion  inta  tn-  surtoiiiinj  tajim.  \  iitn.-iiiiTil 
aal?l  was  utiliz?!  ‘r'uch  thic  th?  canipjisin^  sl^mt 
•ieli»?t*i  a  vaciiDlt*  fiux  at  'a’r^y  ta  tl;»  /ill,  j: 
tn?  cani.msit  tunn?!.  deit  liaw  in  ta  -  -:.Jt:aa niinj 
raat  was  liBit?i  t)  cariiurtiar. .  A  jr('Ci.:ii  i.iil/jLi 
of  tn^  tcanJiaat  prablia  Libijlt.>  m  jl  •li:tia..o  j* 
tann?I  l?r.jths  ini  Jiamet-:o  ta 

3P‘':irL?1  caaiios^r  h?it  laais  as  a  ‘^jp.  :riaa  ): 
initial  steiffl  j:ressjrj,  su.rojniin^  la:'  i.-,  >1x^1 
pcap?rti?3,  an)  aaaipnt  raax  t  t-?  1 1 1  j  i  ■.  Ta-  j-:-. 
tiPCJiil  caniuctiVLiy  >k»cl;  j  iar^p  milaaii:'  j.oi.  tr* 
L?:jiic«’i  tunnel  laaqth,  wit^  tj:ir»'l  L»njfi  )'TL^l::1; 
wita  inrr^asia)  ta:x  xanumvit-/.  ,4intititiv* 

pcoiictiaij  af  tne  laial  ii  117110  c.jit  1  joj  i<Mi  .1 , 
st^at  tmr.pl  la  laTK  ciy  r*  'titiv  -  wtti 

xirruliti&j  water  ar  ic’/wm^r  a  ■it  ji:  jijiiij.. 


SB  96-25 

BINFEB  FIELD  PDfiTI FlCillOBS 
Ficrell,  I>. 

Au  7.  1 936 

5)p. 

A33-106  22H 

2  3  f®fs. 

41-3817 

Far  1 1  f  i :  a  1 1  a  n  J,  riLitaty  ai  ritian,  j.ia/  ( :  an  Jt  t  u  at  i  on 
aitacial),  i^oalen  itrjctuLi*,  .;Bb3ri‘:2'»iitJ,  4intsC, 
T*5ts 

Pc'aacitian  at  wiif^T  ficli  t  a  c  1 1 ;  i?  it  i  an  »  pasis 
pcatleij  tnit  1  l  c  not  ’  r.cou  r.  t ' :  i  n  jr.y  atier 
anvtrantint.  Tne  arisiry  Tanitcuxtiar:  3Jt?riala 
i7ailibl?  tar  loav'^caund  :o;i=ttj:tiap  ic?  snow  anj 
waaJ,  "nis  i^aoit  i**3:ri:  .'j  /.nit  jaaw  is,  mi  aaw  ini 
wa?a  ta  us?  it  ta  the  .)»si  awintajp;  jni  it  pc-jsentj 
tnp  c^sjlt:>  o:  t‘»Jte!  a:  tn »  cii'icny  af  .>iaw 
atbmtaint.s  ta  star  pc  a  j  ect  1 1'- : ,  Irp  nfacutun 
presents'*,  u  bisci  an  aatn  I  jj.  >r  it  ar  y  ani  ti?li  t‘st 
CiSJlis.  ratn  ap..:  om.ipi,  /-'c  •  r-iuir?)  ta  jaiiCStni 
way  a  hullot  atap.s  ^uiatl/  in  snaw  an!  ha/  iutial?  1 
saow  f  or  1 1  f  i  c3  1 1  an  jji  .'P,  ri'^li  t.'it:>  sna/oi  that  a 
nan-Ci'^sl  tauni  a.s  lacj^e  a  ti.  it  fcan  tho  saviet  14.5 
mi  *fP7  can  ae  5ta'>>-M  by  2  :  (6.  ■'>  :t)  a:  airltei  snaw. 

Laoacataiy  st-uiip-  lpv.mIoi  r'rim.ir:.  a; 

latirictian  witn  r.iaw.  Fa:  me  Lii;-:,  :  i  j  sent  »ti  ar. 

ffljnitians  ^lell  t^str.  /  »r.'  cat.. jma--  mi 
ua  pc  a  J  uc  1 1  v.',  1  lauotitar,  >i:iilitia*i  a:  trij'B'Tit 

p?n?tretian  into  ..no.  ‘-I  l;. jt  jri  ;  ).;j  a  (j  :t)  at 

pactei  Jr  aw  jtaps  ci;'-  ..cilloi,  n  i )  r -v  *  I  .a :  1 1  y  fLi;r-*n:a 

whil=>  1.5  r.  {5  ftl  a:  .tiow  !:•  t^  >ta^  tn 

iiijpc,  “lo/Gi  trijr^-r.to.  “j  t '  litj'i, 

an  1 1  -  ai  ^  at  ,  i  i :  >c t  -  -  i;  ■  v  - 1  jr, .»  -•  a  r  1 1 1 ..  1 ,  n  i •  I  - 

chicj?  wiLh»a3-=:,  n  -  -’.tT  n:  t..'  .j.>vi-t 

B?”-7  wolp  Jj?i  !•'  -’i?!)  if-.t-v.  't.  *  c-,iLtj 

t  a  a  t  3  B  (13  : >  1  a .  ..  r  j  w  t  j  •'  a :  t  *  :  ill  :  .  • :  t  ,  a  v  -  r 

a  f  t  ?  r  a  u  1 1 1  a  1  ‘  i  t.  ^  1 r  . . 
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SB  86-26 

ICE  HBir  SUES.  PIBE  2:  BOBtlOir&L  SISTEBS 
Lunacdial ,  7. J. 

Kaq,  1)3S 
104p. 

ADB-ni  75S 
Refs.  p. 23-25. 

41-3818 

nLlitiCjr  operitioQt  Heat  sIqics,  Ica  hsat  flai,  Hsat 
ttansf^r*  r^aputec  appli:ati^3S,  !)atb3aati::al.  isleLs, 
rhsciil  ptoDecties,  Ice  leltiig,  Satec  teipacatara 
The  ti^ciaL  deslqa  of  a  honeoatal  Lee  heat  siak  vith 
h0Li20Qtil  Vitae  flov  IS  outliual  usiq)  a  coipatac 
■pleL  to  gifa  qaantititire  casalts.  rae  lataeiatLcal 
loiel  iLLovs  L3teraction  betvaen  the  ice  siak  aoj  the 
saicoonlin?  coci  niterlal.  3iti  takaa  fcoi  an 
axDeriiait*  iiiartiken  as  pact  of  this  stnif,  on 
flieltiQ),  hocLzontal  ice  sheats  vace  tisal  La  tna 
lathaiaticaL  loiel.  Desiqn  carves  ate  pceseotel  to 
estisica  tia  outlet  vatec  taioeriture  as  a  fanctioo  of 
tLaa  aal  cate  of  ice  salt.  rha  nocizoital  Lc? 

haat  siaKS  cai  ielLver  oitlat  vatec  at  teflperaturaa 
betvaan  45  anl  55  ?  foe  a  consLlacabla  pecLol  of  tiae 
(hanlcals  of  aoucs)  Lf  tie  aait  jissipatioa  cata  of 
tha  sin  Ls  Lass  than  0.3  ktf/ft.  Poc  this  caage  of 
heat  ILssipation  rates*  tha  horizontal  sink  is 
coaparable  in  perforcBanca  to  tne  veitical  ica  haat 
sink.  tha  a  a ta am  at ical  aoial  anphasizas  the  thacial 
aspects  of  tha  heat  sink  vith  no  coasiietation  givan 
to  nacnanical  and  oluobiag  problaios*  coastractioh 
tachoiguas*  or  BaiiteDance  of  the  sink. 

SR  85-27 

DRILL  9trS  FOB  FB3ZBB  PlflE-SRilieO  SOILS 
SelXoann*  ?. V.  et  al 
kug.  19B5 
33p. 

kOk- 1 73  113 
)  refs. 

41-2613 

‘^ell  ot , 

Ocilla,  “rozan  ground  teBperituta*  Ajjets,  Paraafrost, 
^adiiaits,  2cain  sizo,  Gcouni  ice*  fiotary  dcilliQj, 
renp?rataca  effects 

Suocassful  itiLl  tits  for  usa  in  frozen  seliseats  aave 
cprtaia  characteristics  that  ire  r.ot  coaaonly  foaol  in 
comaetetai  bits  used  for  unfrozen  soils  ao3  cocks.  In 
fcozai  sadiaaifs,  icillinq  chicicteristics  and  optnrun 
oit  iasijn  vary,  iepaniinj  oi  grain  siza*  ice  contant* 
ani  teaperatui?  of  tne  nitaciil.  OriLis  for  Ccozai 
|tQ3-;c ainell latpcial  (silt  aii  clay)  have  specific 
raquicaiants  that  differ  fcoa  those  coc  otier  fcoz?^ 
soil  tyo'ss.  riDoctant  faatucjs  of  dciLls  thit  paeforta 
in  fcozan  fine-gcain?d  aitatials  incLile:  (1i 
full  face  cdttinq,  (2)  a  pilot  bit  that  can  cut  ml 
cleat  its  cuttings*  (3)  appcoociatr  cutter  angles 
(alaguit^  claatanc?  angles  aai  positiva  ratei ,  (gj 
sharp  out  lurable  cuttais,  (o- •  unobstcuctal  clo«  paths 
^■or  cniu  rlaaring*  ani  (5)  atibilizinq  features  foe 
smootn  running.  Examples  ot  nuccassful  bits  ac^ 
1iscj5S>5  inJ  L  lluritratoi.  Son.*  veia  built  or 
aoiifioi  at  C'Jt^EL,  while  others  ice  of  coBoeccial 
in  a  ri  u  L  a  c  t  u  i  a . 

SR  85-23 

RB3IRBBBIN3  SIBVETS  ALOB3  TRB  TB&IS-iLASKA  PIPBLIB2 

Jodfr;/,  h.s.  it  al 

S^^p. 

ADA-I n  ?53 

4  I  5 . 

41-799 

F.  a  t  o  n ,  f- .  A . 

??tfflifrost  oen^ath  structures*  Told  veathar 
con  3 1 c  1  ct 1 0  a  *  Pipelines*  Frease  thav  cycles* 
FnqiQ^acing*  Parnafrost  oeneath  roads*  Dasigo 
ccit-itii*  Fnvlconaiantal  orotaction,  Zliaatic  factors. 
Thaw  laoth,  jnited  Statps--Alisk3 

3uLiig  Che  spring  of  1975*  a  a v  it un sen t a  I  aajinaariig 
1  n  V?  5 1 1  g  a  ti  on  s  along  the  Aly?5ita  Pipeline  Hajl  Poal 
anl  TAPS  (rcaos-Aliska  Pipeliie  Systea)  Road  vara 
initiatal  ^y  :rreL  in  conjunction  vita  tna  Palatal 
Highway  Alainistration  and  tie  Alaska  Departiant  of 
Highways.  rh?  thcae-yeac  casaacch  project  had  tvo 
qenocal  otiactives:  1)  to  syst a# a t ic a  1 1 y  obtain  lata 
on  s’lactel  higbvay*  airfield  and  pipeline  vockpal 
te'it  sites  anl  adjacent  tarraio  to  astiblish  the  rates 
ml  tyoas  of  ■  o  1 1  f  i  cat  ions  ia  peraafrost-doiinatal 
legions,  anl  2)  to  otovile  ta?  basis  for  iipcoval 
lasign  critaria  and  specifications  qovecainq  road* 
aitfiell  and  workpid  constru-tioo  anl  cestocation  ia 
parmafeost  zon^s  that  ica  inflJenced  by  laiy  differant 
59^--)nal  cliiitic  ceqiaes. 


SB  86-29 

BLIStBBIIS  >F  BOILr-OP  B03F  BBBBBABBS:  PRBSS0B8 
BBlSOBBSEirS 

Korhooea*  C. 

Oct.  1986 

22p. 

ADA-190  293 

13  refs. 

42-2672 

Roofs*  Surface  teioeratura,  Protective  coatiaqs* 
SalDteoance*  Pressure*  Datage*  reapocataia  laasucaiant 
Savaril  blisters  La  built-ip  roof  aeabranes  vera 
iDStrisanted  vith  oressur*  and  teaperatur;  iansors. 
Internal  blister  pressures  vatied  fcoi  positive  during 
the  beat  of  the  day  to  negative  during  tha  cool  of  the 
night;  these  pressure  changes  cause  blistars  to  gcov. 
Ait  IS  Irivi  iico  the  blisier  at  night.  ihen  exposed 
to  sunshine*  tne  air  rapidly  expands  oefore  it  can 
escape.  Hater  is  not  necessary  to  cause  jeovtn. 
Blisters  grov  best  vhen  tb?  days  ar^  hot  and  tne 
nigats  are  cool.  pressures  apparently  lo  not  occur 
vithiD  the  insulated  space  ot  a  roof  to  cause 
blisters.  Reflective  coatings  aay  help  to  slov 
blister  qrovth.  ;rovtn  caa  be  stopped  t>y  using  a 
liniiture  pressure  relief  valve. 

SB  86-30 

SBCDBO  BOBKodOP  01  ICB  PBIBTRATIOB  rBCHIDDSI*  1986 

Bottsoop  on  Ice  Peietcatioi  TechLology,  2ol,  Hoatecey* 
CA*  June  16-19,  1#36 
Dct.  19R6 
659p. 

AOB-108  529 

Rets,  passit.  For  individual  papers  see  <*1  -2653 
to r ou gh  4  1  -259  1  . 

41-2652 

Ice  covet  streigto*  Penetcition  tests*  dilitiry 
operation*  5<^a  ice*  Ice  aecnaaics*  leetings*  Design* 
Ice  cover  thictness,  nodels,  Cavitation 
3n  15-13  June  1993  the  Navil  Surtace  Weapons  reQt»c 
{MSHC)  and  tne  U.S.  Any  Cold  Keqioas  Resoacch  mi 
Engineering  Laboratory  (CB3EL)  co-nostel  tne  Poconl 
Horksnop  or.  Ice  Peaetcatioa  Technology  it  the  I'Javil 
Postgraduate  School  in  “ontecey,  Calitornii.  ^ince 
the  first  voikshop  at  THkEL  two  years  ago*  lany 
notable  accoipL ishients  had  occuiied  regarliaq  ice 
penetration  and  related  suojects.  The  onjectiveo  oi 
the  vorkshop  veto  to  pcovile  a  foiuv  at  viicu  to 
present  and  discuss  these  fiudings  and  identity  actfis 
reguinog  oore  voik.  Papers  vers  presented  on  the 
foiloving  general  topics:  environs **ntal  data  needs, 
ice  seasjiesent  t-»cnDijues,  ic.e  stitistic>*  ice 
tecoaoLCs*  scale  lodel  tests*  field  tests*  aaalytical 
sodeling*  design  and  hurdvaie*  alternate  lethuis* 
airborne  ASi  and  subvaiines. 

SB  86-31 

DBSTBIPTIOH  OF  TRB  BD1LD1I3  HATBBIALS  DAT!  BASE  FDB 

cmriVHATr*  ohio 

Herr  y,  T. J.  et  al 
Dct. 

H5p. 

ADA-139  046 

14  refs. 

41-3498 

LaPotin*  P. J, 

Constructioa  iiteiials*  Pc e cipit at i on  (aeteoroiogy) * 
Envi  L  ooien  ta  J.  ocotection*  Daaage*  TneiicaL  analysis. 
Statistical  anilysis*  covputec  prograis*  Siiplmg 
A  building  lateriaLs  saipling  prograv  for  the 
Cincinnati*  Dnio*  region  va^  conducted  in  Jan.  and 
Feb.  1935  to  ecavii?  tne  types  and  mounts  of  ouilding 
surface  vateriils  exposed  :o  acid  deposition*  rhe 
stratified*  systeaitic*  unalignad  raniov  saipling 
approaca  vas  used  to  generate  saapie  points  across 
four  saapling  fraie  areas.  A  iiniaua  of  73  saaple 
points  vas  exaiined  per  siipi.ing  friae  to  yield  a 
total  saaple  size  of  387  points.  Building  sizes* 
surface  aatsrials*  roof  cb aract eri st ics*  coof-oouatel 
aopacatus*  chiineys*  gutters*  lovnspouts  and  fences 
were  recorded.  This  report  provides  an  initial 
suaaary  of  the  data  collected. 
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St  $6-32 

gQOZPSBir  FOB  BiKZBG  iCCBSS  B^IBS  AtCTir  331 

XCE 

Hell3C«  f. 

Hot-  19v' 

34p. 

^Dfc-1fl3  461 
34  c?f5. 

41-3619 

Icc  >p>iLn)5,  Ice  Irills,  PcsjectiXe  paQetc^tiao, 
lC3,  Hflcaiilic  jets.  Ice  bli3tlaj,  B^aipiaot,  e^tiry 
Irlllia),  Parcassi3n  drilling.  Ice  cutting 
Raty  UDletotat  constiuction  taais  c?1ulre  i 
capability  Cor  lating  access  lolas  tbcougb  arctic  »aa 
Lca.  Paguicei  bote  diaaatecs  range  Croa  lass  thin  4 
in.  (193  ID  to  Bore  tnan  10  Ct  (3  b)  in  ice  up  to  IS 
ft  (4.3  <i)  tnick.  Saall  diaa*tar  boles  ara  to  ba 
coBplatai  in  Less  than  4  nr  iii  Large  liaBetar  aalas 
in  i?S3  tbai  3  hr.  The  repact  first  gl?es  brief 
iescrlotLOQS  of  the  working  aivironasat,  site  access 
cofjsi  3  ?r  a  ti  DO  3,  and  probable  apacational  pcoceiuc?. 
PriacisLes  ail  tociaigues  far  p^iettating  sea  ice  are 
sUBBacLied,  witii  an  initial  list  of  14  topics.  Twilve 
of  tiese  itais  are  identified  as  potentially  relevant, 
and  arc  discussed  lore  fully.  They  include:  1| 
pcojjctiie  penetration,  2)  saapel  charge  panetratiai, 

3)  hi^n  pressuca  water  jets,  4)  blasting,  3)  flaa? 
jet:.,  3)  etectt  otfaccBal  levicjs,  7|  ayirociecial 
levic's,  Si  ratary  drilling,  i)  percussive  and 
vihiatccv  nenet cat i on ,  13|  aachanical  cuttinj,  11) 
cheaical  penetration,  12j  exotic  concepts.  fiial 

sel'^cfion,  wftirh  tikes  into  account  practical  concjcns 
an!  fi>H  ^xperior.ce,  recoiieids  the  following  tbin;s 
as  hasic  taols:  a)  saall  diaiatei  auger  dulls  (les. 
than  4  in.  Iiai),  a)  large  dianater  auger  Iritis 
fapprax.  9  in.  diai),  c)  chaii  saws,  d)  a  hot  water 
sysl>i  fat  itiliinj  and  cuttiag.  Tne  discission  of 
associated  eguiTBant  cov»rs  »l?ctLic  ganarators, 
hoists  and  lifting  tackla,  haid  tools,  and  blasting 
»upj>Li*s,  Consideration  is  alsi  givan  to  single*fi^l 
ap'^Litior.,  bilk  B'lting,  anl  nossibitities  far  us.*  if 
cDipL  5  33?d  ai:,  '>ocoiseadatiin3  for  devetopieat  wpck 
by  NCeC  ii>  given. 

SR  65-33 

IMSTIltlCriOIIS  P3B  C3aPLETIIG  I  PIBLO  HDBKSRetr  P3B 
Zif?£ifr3ayiy3  b3I10irg  raperiils 
letiy,  :.J. 

Dec.  139*- 
2io. 

46  7 

•4  r  ?  i  3 . 

41-2533 

Corsti  action  nt“tialo,  ^ccciDitatioo  (BStaocologyi  , 
-JnviL  oni.'nt  a  1  otot.-*otion,  Oaiige,  Cheiical  aaalysis 
\  winsn’et  fic  us-*  in  the  fi»ll  was  develop?]  to 
ir.vmtoty  ouillinq  jat.ccials  m  four  noctneait»c(a 
cities  in  sjoooct  of  Che  EPk  \cid  I^ain  prograi.  Ta? 
initial  ton  was  t>^sted  foe  to  of  the  cities;  the 
ledoiign-d  and  oiaplifiei  fori  tiscussad  in  this 
i'»poct  was  used  in  tn?  two  raiaining  cities,  rh? 
work3ti?»t  was  designed  to  piovii?  inforoation  oa  ti? 
ceasis  tract,  land  use  type  aid  sasplinq  fraaie;  th? 
diBnnsions  and  type  ot  buildiog;  tne  lot  size;  tn.> 
satenal'-.  distribution  paccentages  in  tn?  foandatioo, 
first  story  aid  all  above  stories;  and  the  surface 
area  and  citerial  types  for  ti?  roof,  roof-aountej 
appiratj.'  (vents,  flues,  stms,  skyligots  aid 
flashiig),  caiinoys,  rail  gutters,  downspouts  and 
fences.  The  worksheet  is  recoateDded  for  future 
surveys  of  ouilding  aaterials  in  other  cities. 


SB  86-34 

CALIBBAriBG  HEC-2  IB  A  SBALLOB,  ICE-CDfEIBO  BlfEB 
Calkins,  O.J.  ot  al 
Dec.  1936 
25  refs, 

ADA-176  485 
7  refs. 

41-2531 

Adley,  i. 0. 

PLool  control,  Iceoouid  rifecs.  Ice  cover  thickness. 
River  flow,  Rater  level,  lathoBaticii  aodils,  tioating 
ica,  Froozeup,  Ic?  cover  effect 

g£C-2  has  receitiy  teaa  Bodilied  to  acce^’c  input  for  a 
floating  ice  covei.  Several  tecnnigu?s  w»ca  evaluated 
in  calibrating  th*  rod  el  v‘*rsas  tne  field 

data  for  a  stebo,  shallow  river.  The  i-’e  covet 
taickoess,  as  3Xp?rteJ,  wa;  the  doBiaint  ;;iriBeter 
affectifig  tne  wacec  levels  and  not  ta?  liQuing^s 
roughness  coefficient  ot  tie  ice  cover.  £i:ellent 
field  data  oa  ice  rover  thicknesses,  vit?L  L?wels  anl 
flow  discharge*  were  available  for  ralibrition.  Tn ? 
riliti.jly  shallow  deaths  of  thin  L  ft  izi  ice 

C0V3C3  of  up  to  3-ft  thick  ctjited  sr>»jni  oiooi^as  ir. 
Batching  tb?  watec  levels.  I.ie  artJii  ic?  rovet 
toicknessGS  laisac^.i  in  th?  tiela  shoill  oe  used  as  a 
giiie  for  ice  cnic'ness  input  to  tn?  jodoi  for  inallj* 
straais.  To*  transition  ot  ice  cover  thirkoess  fror 
on?  section  to  the  in  tn?  lolol  *.s  -xtraB'iy 

critical,  otheiwijj  tt.'.'CG  will  o?  ?<r’*siv»  aeii 
lo5>ei.  Several  *?c.iol3  for  i  n  t  er  po  I  a  1 1  r.  g  rne  ice 
tiickoess  latwsen  rr. e  aediitei  J-:ctios'»  wjr?  atteaptM 
in  tc/^nj  to  SLS'Jlite  tne  fre.*zj-jp,  i d  n»ffectiv; 
tlow  itiia  w*c»  blocked  Of:  a*  well.  r ..itter 
provided  tn?  aost  lealisti:  sioilation  >i  lIow 
v?Iocitv»5  0?n?atu  the  ic?  cov:.'r. 

Sc  96-35 

B30P  BLISFEBS.  PHYSICAL  PITNESS  B0ILDIB3,  P3BT  LEB, 

yiftsiNit 

Kocnoien,  C.  ot  il 

Dec,  1  "yHo 

15p. 

A3A-177  901 
3  ref  >, 

•1-2611 

Bayer,  J. 

hoofs,  W  ater  pc  0  or  1 1 ; ,  rherial  pro)ectie>,  laakaj.-, 
Buildings,  Defoct>,  Co  un  i'*i  oa  w  r  *  s 
The  blisters  oo  tr. is  2-/011  oil  too:  Wv»i?  ;icat 
noticed  on?  /aar  atter  coi  3 1 1  u  ct  lor. .  >•' 

taat  all  blistjLj  •er-*  buii.i  into  th=  roo:  ir.  i  ihit 
th»y  will  coDtifiU?  fu  d?v?lOr  iu  jIZ*  aaJ  huir?:. 
Curcen’-ly,  tnis  roof  ij  watertight,  pat  limits  -.11 
occur  a  i  D I  i  s  t  ?  r  s  o  ?  7 1  c  to  ;;  r  e  j  r .  .•  1 1  hi  ?  l  tnan  wait 

tot  pcobler.3,  c  ecoTmer.d  a  ti  on  o  ace  ptovil?i  roc  i-ir.i  1 
Crn/“L-3?oigo?i  pi-'ssur  -  colie^  valvj  to  j-.?v  *nt 
bli3t't3  fros  growing  and  5Ve:  c'icomnj  i 

SB  66-36 

A3SBB  Bir  FOB  FROZEN  PIBE-SBAINED  SOIL 
Sellaann,  P. V,  ot  al 
Dec.  1996 
13c. 

ADA-190  343 
0  refs. 

•2-2673 

Brackett,  B.  E, 

Aig?t*,  Frozen  jioand  strength,  Drills, 
engineering,  P?Detretiori  tests,  Boteooles 
Aiger  bits  5.5  in.  (165  sai  and  5.5  in.  (^4l  so.)  in 
diajiet°c  were  nodified  to  satisfy  oilitaci  and  g?u?til 
engineering  ceguiLsweats  for  producing  holes  in  frozen 
soil.  A  coinetcial  bit  was  selectel  sine?  it  appoared 
to  need  only  iinoc  aodif ication.  ??n=>tcation  tests 
were  cun  in  frozen  fine- (j earned  soils,  on*  typo 
containing  soa?  gravel.  d 0 1 i f icat lou s,  wnich 
pruarily  involve  rnunjes  in  cutter  leli:  laglos, 
subst  ant  i  a  L  L  y  iipcoved  perfociance.  ?Gn*'Cfcitioa  rates 
were  as  niga  as  5  ft/am  (1.5  a/aini  ,  :jiipaie1  to  3- 
1.4  ft/Jin  (0-3.4  ffl/ain)  for  the  unaoiitied  oito. 
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St  85*37 

OBTBLOPieir  9P  A  ntZIL  ICB  S18PLBI 
Brockettr  B. B.  et 
Dec.  1736 

12p. 

&DA*179  043 

41-3257 

Sellian&f  P.V. 

Prszil  ice,  siiplecs,  izi  siipIiBg*  Desiga*  Scam 

3lze 

\  ligbtMalgBt  aiaplet  has  beei  constructed  to  pro7Lde 
large  cores  fcos  frazil  ice  deposits.  Saaples 
containing  frazil  ice  pacticlas  caogiag  ia  size  froa  1 
!■  to  ofer  70  fiB,  rncluding  tie  interstitial  water, 
were  successful  If  recovered  daring  field  tests.  Tiese 
sasples  were  nearly  undisturbed  while  confined  in  the 
satple  cube,  based  on  a  conparison  with  saiplas 
acguirei  using  a  freeze  probe  technique. 

SB  86-38 

LOB  rglPeBArSBB  effects  31  S3IPri3l,  BfDBOLTStS  II) 
FBOTDLrSIS  DP  DBGAI0PBO8PB0lltES**i  LltEBirOlB  BBYIEB 

Britton,  K. B. 

Dec.  1986 
47  refs. 

IDA-178  349 
Refs.  0.42-47, 

41-3)53 

Pollution,  rheaical  analysis.  Ice  conposition.  Snow 
composition.  Pesticides,  Soil  coaposition.  Frozen 
ground,  Teipecatura  effects,  Savlronmental  lapacc 
A  survey  was  made  of  the  open  literature  to  detersine 
the  information  available  on  the  persistence  of 
otganophosDhonate  cnemical  agents  lu  the  environient. 

IS  teview  focuses  oti  low  teiparature  hydrolytic  and 
photoLytic  degradation  of  the  neive  agents  3A  (Tabir.)  , 
;P  (Sarin),  33  (Sooin)  and  Ths  roia  of  adsorption 

to  ice,  snow  and  frozen  soils  and  selioants  is  also 
discussed  in  relation  to  these  degradatlve  processes. 
Suggestions  ir?  mada  for  the  investigation  of  agent 
dacoiposition  using  simulants.  rha  aetood  proposed 
for  the  study  of  agent  persisieace  is  based  on  the  use 
ot  linear  free  energy  celatioasnips,  which  snouLi 
illow  for  sore  reliable  orediction  of  agent  behavior 
than  If  1  single  sinulant  is  ised  as  a  model  compound. 


SB  85-39 

coBPiBirire  tsictife  pbbporbiicb  of  bicbosipbo  aid 

COIVBiriOIIL  BIDI&L  TIBE  DBSI3IS 
Blaisdell,  3. L.  et  al 
Dec.  193t 
Up. 

ADA-173  35o 
4  r  ^  f  s  • 

41-3351 

Mor  t  i  3  on,  T.  L. 

rues.  Traction,  pubber  ice  friction.  Brakes  (lotion 
irr^stero).  Design 

rh''  btiKing  and  driving  tractive  effectiveness  of 
itt^caarket  miciosioing  of  iLL-Seai»oa  losign  radial 
tiir'j  was  studied  as  an  alteciative  to  standard 
tiaction  aids  suco  as  snow  tir-»s,  studs,  aoi  chain;. 
'lictosiDinj  as  a  process  tnit  involves  laterally 
slicing  th>  titss  to  a  depth  close  to  that  of  the 
tread  depth,  tnus  dividing  aacn  tread  element  into 
several  adjaceit,  contacting  eleients.  '•icrosipinj 
reioves  virtually  lo  material  from  the  tire.  from 
previous  studies,  it  is  known  that  tractioo  on  ice  is 
over w h ? 1 1 i 1 g I y  deppndent  on  toe  adhesion  between  tie 
ice  surface  and  the  tire  tread  compound.  Since 
Bicrosioing  does  not  alter  th»  compound,  a  measuraoie 
iiproveient  La  traction  on  ice  for  several  tire  types 
and  tcipeiituces,  as  expected,  was  not  found. 


$1  87-02 

LOSSES  OP  BIPLDSIYBS  BBSIDIBS  01  DISPOSABLE  SIHBBAIS 
PILTEBS 

Jenkins,  r.F.  et  al 

Bar.  1987 

25p. 

ADI-130  8S9 
1)  refs. 

41-3820 

Knapp,  L. K.  Bilsb,  fl.  E. 

Explosives,  Pollution,  Filters,  Laboratory  tecnoigues, 
Experimentat ioi ,  later  pollution,  Solacioos 
I  number  of  O.io-nicron  disposable  filters  were  tested 
for  sorption  of  HK,  BOX,  rMB,  OMB,  tecryl,  nr  and 
2,4-d:<I.  Both  aqueous  and  mixed  aqueous- or  ]  a  ni  c 
solvent  matrices  were  tested.  For  aqueous  matrices, 
the  Nalgene  (green)  cellulose  acetate  filter  sorbed 
significant  amounts  of  HHX,  BOX,  TNr  and  2,4-DMr.  Tne 
Seixan  Aero  LC23  filter,  described  as  a  naturally 
hydrophilic  f Inoropolyoer,  also  sorbed  significant 
levels  of  HEX,  and  tcccyl.  Sfhere  sorption  was 

found,  losses  were  greates:  for  the  iirst  portion  of 
filtrate  passed  tarougn  th»  filter  and  foe  filtration 
conducted  slowly.  Addition  of  50%  organic  solvent 
prior  to  filtration  eliminated  sorption  probieis  for 
ail  filters  tested.  knen  aqueous  matrico*  ace 
filtered,  tie  recoiaended  procedure  is  to  discard  the 
first  10“»L  portion  of  filtrate  and  retail  tne  second 
ID-aL  portion  for  iralysis, 

SB  37-04 

BXrilDTIOH  rOBFPICIEIT  SEASDBEHEir  tV  PALLID  SDV 
lira  A  FOBBABD  SCATTEB  NETEB 

Koh,  3. 

Bar.  1SR7 
9p. 

ADA-UO  956 
5  refs. 

11-3349 

Ligit  scatteciig,  SnowralL,  Infrared  riiiition.  Light 
transmission,  rog,  Military  operation 
A  focwitl  scatter  aetsr  designed  to  measure  the 
visible  extinction  coefficieuts  measured  wiin  a 
forward  scatter  meter  and  a  tt an s?<i jsom-et et  indicif>c 
that  a  foiwaci  scatter  leter  caa  be  usel  to  mediate 
extinction  coefficient  in  failia.;  snow.  Tu?  diif?t?r.t 
calibrations  reguiied  for  snow  ard  fog  are  partially 
explained  by  examiaing  the  effect  of  particle  siz?  or. 
tae  angular  distribution  of  sacatteiel  lignt. 

SB  37-05 

TREirHEHr  AID  DISPOSAL  OF  ALCTN  Al)  OTHER  lEriLLIC 

HTDBOXIDE  SL0D3BS 

Reed,  S.C.  et  al 

Bar,  19B7 

40p.  plates 

ADA-130  960 

19  refs. 

41-4142 

Smith,  J.S.  SLett.^n,  R.  S.  aestd,  J. 

Sludges,  Fatei  troatoent,  waste  ttcati«Qt,  iasce 
disposal.  Freezing,  Drying,  .Ulitacy  facilities,  "asS 
balance 

Sludge  IS  an  inevitable  product  of  water  and 
wastewater  tceatmeat.  The  treatment  and  disposal  of 
tie^e  materials  is  ott'n  tie  most  costly  aspect  of  the 
overall  operation.  The  us?  of  alum  and  ota?t  metallic 
chemicals  for  coagulation  and  other  purposes  has 
increased  significantly  in  botn  water  and  wastewater 
treatment  in  cacent  years.  These  cieiicals  not  only 
inecease  th?  total  volume  of  sludge  produced  but  very 
significantly  influence  its  characteristics.  fais 
report  describes  a  numoec  of  processes  for  sludge 
treatment  and  disposal  and  recommends  those  best 
suited  for  military  facilities. 

SB  87-06 

PRODBDDBE  FDB  9EAS3RII6  BOILOIIG  B-fALOBS  IITR 
rSEBROGBAPBr  AID  HEAT  FLDZ  SEISOBS 
PLaaders,  S. N. 

Hay  1907 
29p. 

ADA- 180  959 
5  refs. 

41-4083 

rhccmal  insulation,  Buildiags,  Heat  flux.  Economic 
analysis,  computer  applications.  Infrared  eguipment, 
Heasuriog  lostrumeats.  Tests 

This  report  describes  a  procedure  foe  measuring  R- 
values  on  actual  buildings,  using  taeemogr ipay,  heat 
flux  transducers,  and  data  acguisitioo  equipment,  B- 
values  measurement  is  necessary  to  optimize  investment 
in  additional  iDsaLation  and  permits  confirmation  of 
the  quality  of  newly  installed  insulation. 
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SI  17-07 

IIBIIBiriOl  BID  DBSClIITtOI  Of  B  IBSBBBCB  6B7PBT3t:iL 
BOBBBOLB  SITB  COITBIIIBG  BBSSITB  GBOOID  ICB  IBII 
PBIBBBIKS,  BLBSKB 

Oelaaeff  B. J. 
jQDa  1987 
15p. 

IDB-1fl3  186 
4  refs. 

41-3627 

PeEBifcast  physics*  G[ouq3  Soceholes,  GsDph/slcil 

sacv3f3.  Soil  teaperatuce,  GaLtei  St)t3s--IIi3<i-- 
PaicbadEs 

B  geaphyslcal  control  site  cosistln?  cf  27 
lEilLal  in  pecsifrost  and  cased  with  BBS  pipe  laa  aeen 
coapLatad  laar  the  8SACB9SL  peciafrost  tunnel  at 
Blasta.  the  site  provides  3s;aLlent  contral  oa  a 
range  af  Biterial  types  in  peraafrost  terrain 
including  frozen  silt,  gcaval,  badrocB,  and  ill  coaoon 
groond-ico  types  such  as  wedga,  lens,  and  ooce  ica. 
rha  aalis  daliaeate  Passive  ground-ice  features  of 
which  theca  is  no  surface  ■ am f 3Sta tion .  iround 
teiperatuce  data  13  availabla  froa  a  snalL-dLiiater 
glycol-filled  lole.  This  ceooct  describes  the  site, 
its  praparation,  aid  the  soil  logs  and  data  obtarne]. 

SB  87-09 

lODBL  309BII  IHTBGSBTiai  BODB:,  Of  TBD-DIBEIStOIBL  itkt 
BID  SDIL-IBfEB  PLOB  COOPLBD  Bf  SOXL-IBTEB  PHISB  CflIBGE 
Hconadka,  r. 7. .  II 
June  19B7 
124p. 

BD4-193  51B 
Refs.  oassLi. 

41-1366 

Ptozati  ground  tnecwod  ynaiics.  Soil  water  aiigcation, 
Heat  transfer.  Freeze  thaw  eyries#  Heat  flax,  ?nas3 
transf oraations,  nathematicai  oodels,  Coopat^r 
applicatiois,  retpecatur*  effects.  Snow  cover  effert 
B  nodal  of  phase  change  in  fraazing  and  thawing  soils 
IS  developed  for  cold  regiona  engineaiing  probLeis 
whici  ceguice  t wo-iinensional  analysis  of  the  thecaal 
ceqina  of  soils.  In^so  pcoblaas  iacluie  coiplex 
boundary  conditioos  such  as  itnosphere/gcoind  surfica 
thecail  interactloi  and  snowoactc  insulation.  >th3r 
concerns  ioclade  conplex  soil  conditions  sjch  as  tie 
presenc?  of  a  peaty  auskag  or  tuodia-lite  soil  waicu 
■ay  provide  taernal  insulatioi  for  uodeclying  ice-rich 
■ineral  soil.  Blthough  saveril  loials  nave  aeao 
devalooed  to  ocedict  teiparatires  in  fcaezir.j  ml 
thavLig  soils,  often  the  Bay  guastioo  is  sloply 
whether  or  not  tha  soil  is  frozan,  since  soil 
stcurtjcal  prooetties  aca  significantly  influenced  by 
the  soil-water  state  of  ohasa.  tn  this  report,  1 
siaple  two-diaensionil  aodal  is  developed  for  use  in 
cold  regioas  eagioeecing  stadias.  A  PDRISW  computer 
ptogcai  is  available  which  acoosaodates  two- 
diaensional  heat  and  soil-water  flow  lodels  as  coiolad 
by  aa  Isotnerial  phase  charige  model.  The  program  can 
be  used  to  analyze  two-diiensi ona I  freezing-taawing 
problais  waici  have  sufficienr  known  information  to 
supply  the  necessary  wodeling  parameters,  boundary 
conditions,  and  initial  conditions. 

SB  87-1 

rBEBBB-rBBI  TEST  D  OETEBBIIB  TBB  rB7S7  SOSCEPTIB IC.ITT 
or  SDILS 

Chamberlain,  E. J. 

Jan.  1937 
90p. 

ADB-130  000 
7  refs. 

41-3258 

Freeze  thaw  tests.  Pavements,  frbst  heave.  Frost 
resistance,  Bicpocts,  Soil  freezing.  Thaw  weakeoiag, 
Bircrift  laading  areas 

B  new  freezing  test  for  deteciining  the  frost 
susceptiblLity  of  soils  is  presented  to  supplant  tie 
staolari  CBBEL  freezing  test  currently  specified  by 
the  Corps  of  Engineers.  This  test  reduces  the  time 
reguiced  to  deteraiae  the  frost  susceptibility  of  t 
soil  in  half.  It  also  allows  for  the  determinat 101  of 
both  tie  frost  heave  and  that  weakeoiog 
susceptibilities  and  coosiders  the  effects  of  freeze- 
thiw  cycliag.  The  new  freezing  test  eliminates  inch 
of  the  variability  in  test  results  caused  by  the  human 
element  by  completely  automating  the  temperature 
comtcoL  and  data  observations. 


SB  97-10 

BBICBBBBK  DBS13I  BID  IBSTBLLBTIDI:  I  STITBESIS  3P 
BXI5TIIS  IIPOBBBTIOB 
Satto,  L.tf. 

July  1997 
73p. 

BOA-183  925 
27  refs. 

•  2-92 

Bench  mans.  Old  weather  construction.  Frost  aeave, 
StaoiLitf,  Subsidence,  Design,  Surve/s 
Tecnnigues  used  for  topographic,  h y ! cogra ps 1 c , 
construction,  boundary,  geodetic  and  stcuctacai 
movement  surveys  are  only  as  accurate  as  thi 
benchmarks  used  as  referenco.  In  nortneri  ireas, 
frost  action  cm  cause  substantial  verticil  movement 
of  benchmatBS.  Benc.imicks  may  also  subsile  or  snift 
io  wetlands  ani  coascil  araas.  Vinous  bencaiirk 
designs  and  installation  procedures  celice  or 
eliminate  noveient,  but  loformation  oa  t.i>  ie^igns  and 
procedures  is  widely  scattered  and  sot  aviilable  to 
Corps  of  Engineers  Districts  in  one  report.  Tuis 
report  is  a  synthesis  of  information  cjipilal  wcoa 
surveys  of  Zeros  of  Engineers  Districta  lod  Divisions, 
0. S-  and  ranadian  government  agencies,  private 
industry  and  a  literature  review.  EitLices  for 
selecting  and  instilling  benchidcxs  that  meet  third- 
oedat  accuracy  reg 1 ir eient s  or  oetter  and  tnac  ire 
ippcopriate  fo:  vanoas  clia.itic  and  >oil  conditions 
were  prepared  from  the  synthesized  i  nf  orr- 1 1 1  on . 
procedures  to  Le  tolloned  woile  ir.Ltallinj  various 
types  of  benchiarks  ate  iicluied. 

SB  97-11 

ERBINKNENT  DBRS  01  PEBBAPBDST:  DESI3R  BID  PeBFJaRBBCS 
SORRBBT,  BIBLIDGBAPHy  AND  III  BNIOTBTED  BISLIDGBBPHT 
Sayles,  F.K. 

July  19H7 
139p. 

ADA-1d4  163 
Refs,  p.23-102. 

•2-1J6 

Ppriafrost  oeneatn  structures.  Jus,  iT03:.<i-encs, 
Sepoage,  Cold  weatnor  construction,  Des^iga, 
Daforaation,  Ponds,  Spillwayu,  Prseza  tuaw  rye*. 
me  designs  of  onranksent  3ai»  on  {.  >  t  s.ir  r  us  t  can  c  • 
dividsd  into  two  generil  ty>/Ps,  frozen  ani  t.ia«.M. 

Tie  fcozan  type  oL  esbankmeut^  ana  tn«»ir  foundations 
ace  aaintaioed  frozen  duriag  the  lit?  or  tau 
structure*  The  thawed  type  of  eDbar.p.sent  a  UaUaLly  i:.- 
designed  assuming  that  the  eslankmout  will  rnmnh 
untcozpn  and  its  permafrost  foundation  will  thaw 
during  construction  or  iutiD';;  tne  operation  of  tne 
structure.  Iq  some  locations  where  water  is  to  bC' 
retiioed  r.tersittently  for  onoit  period-  of  tiie, 
t&awed  esbankients  have  beer,  cesigned  assuming  tne 
peciafiost  will  remain  frozen  througnout  t.ne  liia  01 
the  embankment.  In  selecting  tnis  typo  0:  lasign  lor 
a  particular  site,  many  factors  that  ate  paculiac  to 
cold  regions  must  be  considered.  Tms  sjbiic/  of 
matuois  of  design,  construction  and  opecucion  o- 
embaniaent  dams  lu  permafrost  areas  records  the 
successes  and  so^e  failure^  tnac  nave  o-cjtred. 
Sibantment  dams  have  been  built  and  successfully 
operated  in  Canada,  Greenland,  th-»  ISSa  and  Alaska.  A 
naaopr  of  failures  have  been  reported  in  the  UJiS  ir.  i 
one  IQ  Blast!.  lost  of  the  difficulties  aiose  oecause 
iQsufficient  attention  was  given  to  establishing  and 
maiQtaiQing  a  reliable  frozen  coniitior.  ani  to 
controlling  seepage. 

SB  37-12 

PB0CEBDII65,  TOL.  1 

Snow  Symposium,  Btn,  Hanover,  NH,  Aug.  12-14,  19B6 

July  Ivft? 

2D7p. 

BDB-n5  436 

Refs,  passim.  For  individual  papji^  see  ■42-1UJ4 
through  42-1422. 

42-1403 

Sqow  physics.  Snowfall,  Snow  cover  effect,  Infrared 
cadiatioD,  leetings.  Visibility,  Ligat  tr insmissioQ, 
Sound  waves.  Light  scattering.  Radar  echoes 
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SB  87-13 

IBCrXCiL  BBID3II6  OOBIIG  IIITBB:  1988  KOBBBf  BlIOGIfS 

BzcarisB 

Couteciicsb,  B.  ft. 

July  1987 
23p. 

ftDB-1V4  800 
11  cafs. 

92-568 

Ice  cattin?#  Rivet  ::rossinjs,  Ira  blistiog,  llllticy 
3pecatL3D,  BtiiqeSf  Zxpl3SLT?3,  Ice  raatcol*  Blntec 
Deplayiant  ^Itetnatives  foe  t'a  7.S.  aibbOD  bridge  ire 
dlsci53ai  issaainq  iq  ico  is  pcasent  it  tua 

rrossia^  sita.  Ice  blistiag  t lae  and  effectivenass 
vith  saratil  axploslves  reiHIy  ivailibla  tb  tsa  ftriy 
ata  ocasantai.  ft  1996  Kaceao  winter  bridging  ararrise 
is  datiiled  waare  an  ice  sha?:  was  blasted  using  Z4 
axplosLV>s  in  i  grid  pattatn.  Ira  cabbie 
raasblidatiao  was  attempted  i>ing  the  Bridge  Erection 
Boat,  iftei  which  the  launch  jf  a  bridge  bay  section 
was  triad.  It  is  shown  that  ice  cubbLe  hinders  boat 
opacatioas  and  retrieval  of  tie  bay  sections. 

SR  87-14 

sftLiffE  r^E  pEffErRftrtotf:  ft  joirr  cbbel-vsbc  rssr  paysBia 

cole,  0,8.  at  il 

July  1937 

94p, 

ftDA-139  206 

92-2417 

Steves,  H. !(. 

Military  operation,  Penetcatian  tasts.  Ice  stcaagti, 
Floitiig  ira.  Ice  salinity.  Projectile  penetration, 
iBpact  strength,  Fiactacing,  ice  covet  thickness 
This  pioat  reports  on  the  resoonse  of  a  floating 
sallie  ice  sheet  to  penetration  and  perforation  by 
25. 4 -a J- 3 i aaata r  projectiles  with  3  nosa  siapes:  i 
full  coie,  a  truncated  cone  aid  i  full  flat.  Iipart 
velocity  was  varied  to  produce  behavior  ranging  fcoa 
slight  penetration  to  coaplate  parforation  of  the  210- 
to  230-an-toict  ic9  sheet.  Tie  extent  of  crushing  and 
fracturing  adjacent  to  the  path  of  tha  projectile  was 
quantified,  indicating  tha  existence  of  a  zone  of 
crushing  extending  1  to  2  body  diameters  into  the  ice 
sheet  fcoo  the  cavity  wall.  1  senes  of  shots  into 
free-floating  targets  iodicated  that  for  penetrations 
of  cougaly  two-thieds  of  the  sheet  thickness,  the 
depth  of  penetration  ilu  not  vary  significantly  as  the 
target  size  was  reduced  to  24  body  diaietecs.  Tests 
on  coated  ocojectiles  indicated  that  no  significant 
abrasion  occurred  between  the  ice  and  the  nose  area  of 
the  projectile.  rnformation  rs  also  pceseited  on  cne 
effects  of  gio  pressure,  nose  shape,  average  sheet 
temperature  and  angle  of  attick  on  tha  deptn  of 
penetratioi. 

SR  87-15 

BftTXHS  BHSaePftCED  B9ftDS--ft  FIELD  aftlDftL  FDI  9EftS08IVS 

BftIBrEfftNCB  PBDBLEBS 

Eaton,  R. ft.  et  al 

ftug.  1987 

34p. 

ADft-133  521 

92-804 

leidcd,  ?.  3atc,  9.4. 

Road  sainteoaice.  Surface  coijhness,  Dcainige, 
Tcifficibility,  Pavements,  laauals 

SR  87-16 

BVftLIIftriOB  DF  THE  SBftSTft  HftTBILESS  STStBS  IS  ft  BBllfB 
SITE  SftBITftTiaif  FftCILITT 

Cartel,  C. J. 

Aug.  1997 
24p. 

ADA-nS  003 
5  tpfs. 

92-1089 

Sanitary  engineering,  lilitacy  facilities,  Baste 
disposal.  Tanks  (containers) 

The  waterless  toilet  aanifactired  by  Shasta 
lanuf acturing,  Inc.,  of  Reddiag,  California,  was 
evaluated  for  possible  use  at  regote  iilitacy  trailing 
sites  and  guard  stations.  ft  telephone  survey  of  6 
recreational  areas  indicated  that  park  personnel  were 
generally  pleased  with  the  perforaacce  of  these  units. 

On-site  visits  did  not  encounter  offensive  odors. 
Proper  ventilation  and  liguid  level  control  were  found 
to  be  key  factors  in  successful  operation.  A  rational 
approach  to  sizing  these  units  was  developed  on  the 
basis  of  local  pan  evapocatioa  cates. 


SB  87-17 

B0RKII6  3BODP  3V  ICE  POICES.  3ID  SrftIB-DF-rBB-ftRf 
BBPoar 

Sanderson,  r.J.  0.  ed 
Sep.  1987 

221p. 

ftDft-191  067 

Refs,  passim.  For  individual  papers  (mostly  from 
different  source)  see  90-4602  through  40-4539  and  42- 
3333. 

92-3037 

Ice  loads,  Offshore  structures,  (Iiderwatec  structures. 
Sea  ice.  Ice  scoring.  Structures,  Design,  Bogineeriog, 
Tests 

This  working  group  report  on  ice  forces  includes 
individual  papers  which  discuss  laboratory  results, 
field  neasureaeQts,  lastruientation,  numerical 
analysis,  and  Iceberg  scour.  A  more  detailed  aoscricc 
appears  at  the  beginning  of  each  individuil  paper. 

SB  87-18 

SOBPTIOI  OP  caBBICftL  ftCBBTS  &ID  SlflOLftlTS:  lEftSOBBflBIT 
AID  BSTIBftTIOI  OF  3CTAV0L-# ATEB  PftBfiriOf  COEPFICIBir 
Leggett,  D.C. 

Sep.  1937 
ISp. 

ADB-117  069 
14  refs. 

92-1790 

nilitary  operatioa,  Chemicil  coaposition.  Soil 
pollution.  Water  flow.  Solubility,  Tiie  factor. 
Countermeasures,  Analysis  (mathematics),  Polar  regions 
Oct  a Dol-watec  partition  coefficients  were  determined 
experimentally  for  8  simulaots.  These  were 
supplemented  with  published  fragment  constincs  and 
water  solubilities  to  predict  log  K(ow)  values  of 
several  threat  agents.  These  estimates  can  be  used  to 
predict  sorption  and  transport  in  soils.  If  correct, 
orgaoophosphorus  agents  are  more  lobile  in  soil  water 
than  previously  expected. 

SB  87-19 

FIELD  OBSERfftTIOBS  OP  HIBE  DETECTIOB  IB  Sf3«  0SIB3  OHP 

SBORT-POLSB  RADAR 

ftreone,  S. A.  et  al 

Oct.  1997 

24p. 

ADB-n  7  360 
11  refs. 

•2-1953 

Delaney,  A. J. 

nilitary  operation,  Radar  echoes.  Snow  depto. 
Detection,  7olir  regioos,  freeze  thaw  cycles. 
Experimentation,  netals 

Tae  response  ta  short-pulse  radar  of  land  mines 
eaplaced  in  snow  was  observed  throughout  the  winter  ot 
1985-86  in  Fairbanks,  Alasca.  The  radar  produced  u 
pulse  of  a  few  naaoseconds  duration  with  a  spectrum 
centered  near  300  1Hz;  resrstively  loaded  dipole 
antennas  were  used  at  two  polarizations.  The  mines-- 
staadard  anti  irnor  types  and  a  Plexiglas  simulation 
of  one  of  taese--were  emplaced  at  various  orientations 
oa  or  above  a  cleared  ground  surface  and  aoaitored. 
There  was  little  change  in  tne  mine  rasponses  that 
occur  before  toe  ground  surface  response  under 
conditions  of  3  and  35  cm  of  snow,  the  mixiium  iepti 
achieved,  as  long  as  the  suow  was  dry.  t^esponses  from 
the  migrating  freeze-thaw  interface  in  tne  active 
layer  masked  some  of  tne  latei  mine  responses.  Ine 
radar  detected  no  response  from  several  oi  the  mines 
waeo  the  pack  oegau  to  thaw  ana  temperature  was  nearly 
constant  at  0  T.  Some  polarization  sensitivity  was 
always  evident,  depending  on  tha  orientation  of  the 
mine.  in  no  case  was  there  any  respoase  to  tne 
Plexiglas  simulation.  OHF  short-puls?  radar  is  an 
excellent  mine  detection  technigue  in  dry  show  so  long 
as  lines  ate  metallic,  but  is  unsuitable  cor  detecting 
small,  plastic  mines  in  sn^w. 
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Si  87*20 

ZCB  iriis  I985-196S:  ■OlOIBfcHBLi  ilfBB,  iUBSBBlI 
BIVBi,  3BI0  BlfBB,  ILLIIOIS  BtTBBr  KilKBEBB  IlfBI 

Satta,  L.  ff.  et  al 

iOT.  1987 

367p. 

A04-191  665 

«2*26ai 

Dalr»  3.P.  Carey,  K. L. 

Ice  C9a3itl90s,  River  lea.  Saps,  PhotoiaterpcatatlDn, 
Aeexal  siCTays,  lee  sueveys,  tea  reppctlo} 

Tbe  lea  laas  ia  this  atlas  vace  prepared  tc  locaaaat 
the  1935*85  lea  coailtloas  io;Ialel  la  staly  areas  fpr 
tha  Slvar  lee  lanageaeat  (GI9)  Pcograa,  oaieLy  rivar 
■lie  0  ti  12  aa  the  Heaoagahala  aiver,  alia  3  to  17  od 
the  lllegheay,  alia  0  to  437  aa  the  3hlo,  ilLe  123  to 
273  on  the  Illinois  and  alLe  3  to  21  on  tha  iCaakataa. 
The  taps  vara  prepared  froi  iaterpretatlon  of  vartleal 
aerial  video  isagery  taken  froa  Ioh  flying  airetaft. 
The  iatarpratad  ice  conditioaa  Here  classified  into  S 
units  and  transferred  to  ba^a  naps  by  reference  to 
navigation  charts  and  topograohic  naps.  Ice  floas  or 
frazil  slash  aad  pans  (IPPSP)  was  the  lost  connon  ice 
unit  on  tha  lover  lonongahela.  Pragaented  ice  cover 
with  opan-vater  areas  (FICOBt)  Has  the  lost  eoaion  ice 
anit  in  tha  lover  Alleghany.  Pragaented  Ice  cover 
(PI")  ind  PIC3HA  were  tha  aost  axtenslve  ice  units 
above  dannibal  Dai  on  tha  Ohio;  ICPSP  vere  pcedoaiaanc 
beloH,  Solid  ice  cover  (SIC) ,  PIC  and  FICORt  vece  the 
tost  ertensive  ice  types  on  tie  late*like  areas  of  the 
Illiaois  Rivet.,  while  FIC3RA  and  IPPSP  predoaioatel 
elsevbara  on  the  Illinois.  SIC  and  PIC  were  tha  lost 
coiion  ice  units  on  the  Rankatee  River,  there  vara 
freguant  cancellations  of  flights  of  the  Ohio, 
Alleghany  and  lonongahela  during  the  1965*36  vintac 
bacausa  of  lov  cloud  ceilings.  Parlous  options  are 
being  axplored  to  gat  aore  fraquant  coverage  in  tha 
future. 

SR  87-21 

CRITICAL  C39PARIS0I  OP  H3fII3  AfBRAGB  AID  COflOLirrPB 
SOSaATtOII  COBTBOL  CHARTS  POR  PBACE  AlALfSIS  DATA 

Pecee,  I. E.  et  al 

Nov.  1)37 

57p. 

AOA-133  312 
20  tafs. 

82-1775 

scant,  C.  L. 

Rasta  lisposal,  Cbaaical  analysis,  Snviconiaatil 
iapact,  soli  ooLlution,  Isotooe  labeling,  Oetectiou 
Percantage  recovery  estiaates  hare  baen  obtained  for 
IS  asalytes  or  surcpgates  of  anvitoniental  concaca  by 
four  coiieccial  laboratories  over  a  tvo-year  parioK 
thesa  luslity  control  analyses  vara  perfocaei  using 
standaedizad  lathods  on  a  control  soil  aatriz.  Over 
100  Lots  of  rasults  vete  available  for  aany  of  these 
snalytas.  This  asssive  aaouit  of  data  afforded  in 
opportunity  to  coapare  tha  saisitivity  of  diffacant 
guallty  coitrol  protocols  for  detecting  "out-of- 
control"  situations  and  also  to  coapare  tha 
perforianca  of  the  four  Laboratories.  Recoveries 
averaged  90-1001  for  11  of  15  aaalytas, 
Reproiuctibility  of  recovery  astiaates  vas 
surprisingly  consistent  froi  Lab-t  '-lab.  Proa  a 
coaparlson  of  aoviog  average  control  charts  (0^2  aid 
Q=3)  vith  cuaulative  suBiatioi  charts,  the  a=3  aoving 
average  charts  were  considaral  aost  suitable  for 
routine  lot-to-lot  control  by  coatiactocs,  rne 
cuaulative  suiiation  charts  ace  very  useful  for 
situitions  reguiring  criticil  diignostlc  analysis  of 
problais.  Where  duplicate  recoveries  vere  obtaioei 
vith  each  lot,  lot-to-lot  variability  vas  siailar  in 
aagnitude  to  vithin-lot  varlaoility.  To  avoid  an 
exca-.SLve  nusber  of  out-of-coatrol  responses,  control 
liaits  should  be  based  on  total  variability  rather 
than  vithin-lot  variability. 


SB  87-22 

COHPABISOB  3P  HBTHilOL  AID  TETRAGLINB  AS  BITRACTIDI 
SOLTBITS  POR  OBTBBBIIATIOI  OP  POLATILS  3BGAffICS  II  S3ZL 
Jenkins,  r.P.  et  al 
MOV.  1967 

26p. 

ADA-139  023 
23  refs. 

42-2498 

Schuaacher,  P.  R. 

Soil  cheaistry.  Haste  disposal.  Hi  tar  pollution. 
Detection,  Solability 

The  abilities  of  aethanol  ind  tetraglyae  to  extract 
chlorofora,  benzene,  toluene,  and  tetrachloroecnylsne 
froa  vapor-contaaiiated  soils  ace  directly  coapared. 
Coaparisons  are  aade  both  iitb  respect  to  process 
kinetics  and  aoalyte  recovery  using  an  ercrictioo 
procedure  bisei  on  equilibration  on  a  vrist-action 
shaker  and  deteroination  using  a  purga-anl-crap  GC/flS. 

An  eguilibration  period  of  10  ainutes  is  cacoaaeniad 
for  extraction  usiig  either  aethanol  or  tetragiyae. 

In  ail  cases  aethanol  vas  is  good  as  or  better  cnio 
tettaglyie  vito  respect  to  analyte  recovery.  Ibis  vas 
even  the  case  for  soils  contaainated  vitb  an  oily 
rssldue.  Hhile  cojaercial  oetnanol  and  tetcaglyia 
botu  contain  xeasurable  levels  of  volatile  aromatics, 
staple  rotary  evaporation  vas  successful  in  removing 
these  contaainants  to  levels  belov  detection  Limits 
for  tetcaglyae.  Thus,  for  cases  where  very  small 
amounts  of  these  contaminaats  must  be  detected, 
degassed  tegcaglyme  would  be  superior.  Overall, 
hovevec,  metbaool  is  considered  tbe  best  caoice  for 
axteseti^^n  of  volatile  orginics  vnere  subsegueot 
analysis  is  to  be  conducted  by  purge-and-tcap  GO/IS, 

SI  97-24 

CRRBL  HORKIRSON  BAR  APPARATDS 
Dutta,  P.K.  et  al 
Dec.  198? 

29p. 

AOA-190  S99 
21  refs. 

42-2635 

Parrell,  D.  Kalafut,  J. 

Ice  strength,  frozen  ground  strength,  Meisuring 
instruments,  Ice  crystal  structure,  Lov  temperature 
tests.  Brittleness,  Dynamic  loads,  Zonstcuction 
materials,  Impact  strength 

Bost  materials  at  low  eeeperatjres  change  tbexr 
modulus  and  tend  to  become  brittle.  Unen  using  these 
materials  in  structural  cotponents  that  are  likely  to 
be  subjected  to  impact  it  is  important  to  uuderstand 
their  behavior  at  low  temperatures  under  dynamic 
Loading*  The  3RREL  split  Hopkioson  Test  3ac  was 
designed  and  set  up  to  conduct  compressive  strain  rate 
tests  (up  to  1300  5trains/s,  i.e.,  in. /in/  pec  s)  at 
lov  temperatures  (down  to  -103  C).  The  results 
provide  dynamic  stress-strain  ceiationships  of 
materials  at  low  temperatures  by  considering  tne 
traoseissios  of  tbe  stress  wave  through  a  test 
specimen  sandwiched  betweei  two  elastic  oars.  The 
specimen  is  contained  in  a  liguid-oitrogea-operated 
cooling  environment.  During  the  test  an  elastic 
striker  impacts  the  bar;  as  a  result  a  stress  wave 
pisses  down  the  bar.  At  toe  specimen  a  part  of  the 
wave  is  reflected  and  the  rest  is  transmitted  co  the 
second  bar.  Strain  gauges  mounted  on  the  bits  record 
toe  wave  shapes,  wnich  are  analyzed  to  obtain  the 
dynamic  stress-strain  relationships.  The  test  bars 
ace  1-1/2  in.  in  diameter  and  each  is  8  ft.  long.  The 
apparatus  Is  siitable  for  testing  light  metals, 
plastics,  composites,  cocks,  ice,  and  frozen  soil, 
rae  data  acguisition  and  aoalysis  system  are 
completely  automatic,  using  software  developed  at 
CPR8L,  so  th3  system  provides  for  a  rapid  and  low-cost 
method  for  high  strain  rate  behavior  studies  of 
materials. 
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SI  87-25 

IllimClli  8STB0D  rOI  DlfBtltlllS  TBTIISill  Zl  fITtI 

falsi,  9.  B.  et  al 

Dec.  1987 

34p. 

IDI-189  045 
15  refs. 

42-2418 

JeDkins,  T. F. 

8xpl3SLf3S,  ^rsand  water,  RiLlticy  opecatiDB,  Chailcai 
aoairsis,  iatec  pollatloa 

lo  i3D~paiciDj  BP-HPLC  eathod  was  deyelapel  to 
ietecsiaa  tatcazeae  in  water,  the  aethod  ases  an  L"- 
13  coliaa  and  a  aobile  phasa  of  2/3  w/v  ■etbaaol*watet 
aodifiad  bf  0.01  aolar  l-decaaesnlf oaic  acid  sodiaa 
salt.  The  aobile  phase  pH  was  adjusted  to  3  vita 
glacial  acetic  acid.  Tha  aolifiad  aobile  phisa  was 
optiaal  for  separating  of  tetcazena  fcoa  potential 
intecf arences  by  other  ecplosiwe  coapoands  such  as  isx 
and  SDK  and  for  allowing  elation  of  Ifr  within  a  IS* 
aioute  run  tiaa.  The  retention  tile  for  tetcazena  was 
2.3  liaates.  The  IV  detector  was  set  at  283  na.  I 
linear  aodel  with  zero  intercept  was  found  to 
adeguately  describe  the  calibration  data.  Tae 
conceatcation  range  tested  was  6.2*1233  aicrograa/l. 

&  spike  recovery  test  on  eacn  of  4  days  gave  an 
average  recovery  of  1034.  &  reporting  liait  of  7. 25 

aicrograi/L  was  estiaated.  The  relative  standard 
deviation  was  approziaately  21  over  the  raage  tested. 
Tetrazeae  was  found  to  be  unstable  in  an  agueous 
aedinn  at  cooa  tenperature.  Concentrations  decreased 
by  95*1304  over  24  aours.  Chilled  solutions  ware  Less 
prone  to  degradation  than  root  tenperature  solutions, 
and  heated  solutions  (50  C)  degraded  coiplately  within 
two  hours. 

SB  87-23 

XTFBBZ.i  0SEB*S  RIHQXL 
C’Neill,  K. 

Dec.  1987 
3Sp. 

kOi-191  466 
3  refs. 

42-3159 

transfer,  Coaputer  pcogcaas,  Phase 
tcansf oroations,  inthcaatical  aolals,  Latest  heat. 

Heat  ciOisity,  Teioecatuce  distribution 
osing  the  progcao  KYFF.SZ,  version  4,  one  oay  siailate 
two- U a sasioQ al  conduction  of  heat,  witn  or  withoat 
Dhas;>  Change.  The  oatheiiat  ical  aethod  eaployed  uses 
finite  elements  in  space  anl  finite  diffacences  in 
til?,  and  iodides  latent  heat  effects  through  a 
singularity  io  the  heat  capacity.  The  user  need  have 
no  real  faailiarity  with  either  the  underlying 
eguatiois  or  the  oioerlcal  procedures.  Re  aust  only 
specify  oaterial  properties,  geoaetrical  features, 
initial  anl  boundary  conditions,  and  Infociation  oi 
the  desire!  sanner  and  duration  of  siaulation  through 
cice.  Heterogeneous  oaterial  properties  nay  be 
specified.  Boundary  conlltiois  currsntly  iaplaoented 
allow  one  to  specify  1)  tenperature  values  which  vary 
arbitraLily  in  space  and  tioe,  2l  convective 
conditions,  via  a  heat  transfer  coefficient  and  an 
asbient  tenperature,  and  3)  a  ao*flux  or  syniatry 
condition.  The  prograa  outputs  coeputed  teaperature 
values  at  nuaerical  oesh  points,  as  well  as 
infocBition  for  later  plotting.  Froa  the  latter  one 
may  see  the  oesh  configuration  as  well  as  the  phase 
change  isothera  location  on  it  over  tioe. 

SB  89-01 

ICB  COfOITIORS  ALOBG  THE  OHIO  BIVEB  AS  OBSBBVBO  01 
LAIDSAr  IRASES,  1972-1985 
gatto,  L. H. 

Jan.  1933 
152p. 

ADA-191  172 
25  refs. 

42-3313 

Ice  conditions.  River  ice,  Reiote  sensing.  Ice 
navigation,  Aanal  surveys,  LANDSAT, 
PhotointripietatioD,  Seasonal  variations,  Jnited 
State5--3hio  River 

Landsit  loiges  were  used  to  wap  ice  1 istr ibutioos 
along  the  Ohio  River.  Ice  conditions  were  ioferrei 
based  on  inage  grey  tones  interpreted  using 
confpotionil  photointerpretation  technigues.  Portions 
of  the  river  that  appearad  black  weca  considered  ice- 
ftpp.  3cey  tones  were  intetptated  as  ice  that  varied 
frov  patches  of  tblo,  snow-free  solil  or  fragoentel 
ice,  sOBetiies  with  open  areas,  to  floes,  pans  and 
slash.  A  White  tone  represented  thick  ice  or  snow- 
covered  ice  with  few  interspersed  open  areas.  Ice 
that  produced  grey  tones  on  the  iwages  occurred  aost 
fregaantly.  Ice  typically  foras  in  late  Dec.  or  early 
Jan.  on  the  Ohio  Biver  and  is  gone  by  aid  to  late  feb. 

Ice  was  observed  on  the  upstreaa  section  of  the  river 
fcoa  Pittsburgh  to  Jreenup  Dii  during  7  of  the  13 
winters  ftoa  1972  to  1985,  on  the  aiddle  saction  froa 


Sreanap  Oaa  to  Canaeltoa  Oia  daring  3  vlntacs#  and  on 
tie  doanstcean  section  fcoa  Cannelton  Dan  to  the 
Sississippi  liver  daring  4  winters.  The  nost  sevect 
and  long-lasting  ice  conditions  occarred  daring  the 
1976-77  winter  when  ice  covered  651  of  the  apstrean 
section,  561  of  the  niddle  section,  and  734  of  the 
dowostrean  section. 

SI  88-03 

tBCBBIQOBS  F8I  IBASOIIIC  ISSBIf3II  Bill  BBOSXOI 
Gatto,  L.B. 

Feb.  1988 
27p. 

ADA-191  400 
Befs.  p.23-27. 

42-3462 

Banks  (waterways).  Shore  erosion.  Reservoirs,  Lakes, 
fiivers,  Sedinents 

This  report  suinarizes  the  processes  that  cause  and 
conditions  that  coitnbute  to  bank  erosion  along 
reservoirs,  lakes,  rivers  i nd  coasts,  tt  suggests 
■easureaents,  techaigues  and  aeasureaent  frequencies 
for  four  different  levels  of  bank  erosion  study. 

Details  on  specific  procedures  for  a  particular 
technique  nust  be  obtained  fron  references  cited. 

There  are  neither  standard  neasureaents  to  aake  nor 
staadacd  aethods  to  use  during  erosioa  studies,  but 
this  report  cai  be  useful  to  investigators  selecting 
an  approach  for  future  work. 

SB  38-D4 

PBBLIHIBABT  DBFBtOFRBIT  OP  A  PIBEB  3FTIC  SBISOB  FOB  TIT 

Zhang,  Y.  et  aL 
Rar,  1988 

16p- 

ADA-191  865 
6  refs. 

42-2809 

Seitz,  H.R.  Sundberg,  D.C.  Srant,  Z.  L. 

Soil  pollution.  Detection,  Sround  water,  Optical 
properties,  Hllitacy  research,  water  pollution 
Research  ained  at  the  developaent  of  a  fiber-optic 
based  sensor  is  described  for  fn-situ) detectioa  of 
TUT  in  grouhdwiter.  Three  approaches  were  evaluated 
in  depth.  All  three  involved  use  of  a  aaterial  to 
concentrate  THT  in  the  field  of  view  of  an  optical 
fiber.  The  aaterials  tested  were  1)  a  concentrated 
deztran  solution  isolated  by  a  seai-peraeabls 
■eabrane;  2)  a  pre-swollen  cross-linked  polyvinyl 
alcohol  polyaec;  aid  3|  an  aaine-loaded  aeabrane. 
Another  approach  based  on  the  foraation  of  a  colored 
T9T  anion  at  high  pH  was  also  considered.  Ine  aaine- 
loaled  FTC  leabrane  appears  to  have  the  aost  proaise. 
Clear  neabranes  were  prepared  which  reacted  with  THr 
to  fora  a  colored  product.  Reasureaent  is  lade  at  523 
aa  which  is  very  convenient  for  fiber  optic-based 
sensing.  Various  prioary  aaines  were  assessed. 
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■r  1S36 

•lOOiiL'Scorti  SB&  akisii&L  i:b  coib  sBSfsrirtjfs  pioa 

SPkCt,  3CT3BBB  1931 

3ciS3f»  f . 3.  3t  al 

Jaacoii  of  qaophysisal  caseic^ii  Bic.  15«  193S  91  (:3) 
p. 3923-)924 

12  t3f3. 

41>93 

3ea  izi,  Izi  aige*  Baaoti  sack3i.ag«  4ataccti;i-*tfa31all 
Saa«  3:;3tii  Sai 

Higher  foi  tba  shattle  iaaging  cadac*B  eep^tiaaQt  as 
#all  13  othar  sateIXita  mi  ii taorologlcal  dita  ica 
azaiLial  t)  Laica  loce  aaoat  Ctie  open  sei  izi  lacgia 
of  tia  lediall-Sotia  seas  esgioa.  4t  the  ice  aiga, 
the  ica  fotis  lata  biDdlika  iggcagitas  of  saiLI  Lea 
floa3  siailar  to  those  ooserrad  la  tie  Beriag  Sai. 

Tie  ciiac  bic(3catter  chacacticistiss  of  these  binls 
saggast  that  thaic  appac  sucfica  is  Hat.  Parthac  lato 
tha  oac(,  tia  cadir  laagacy  siohs  a  tcaDSition  to 
licga  floes.  la  the  opei  saa,  large  icabaegs  lai  Long 
sotfica  gcivlty  vires  ara  iis^acaabla  ta  tia  caiic 
LVigas.  (lith. ) 

■P  1976 

HBhfllS  BB:L0SBD  BISTEBiTBI  TIBitBBVT  PiCILIflBS  BCfB 
HB&r  P79PS 
Hactalf  Z. J.  at  ai 

Caaali.  EarlcoavaQtal  Pcotactioa  Secrica.  fitac 
?oIXitioD  :oDtroX  3icectocita.  Scoaoiic  lal  taciaical 
carian  capoct  Dec.  1982  EPS  3-BP-82-6 
Syvposiav  oa  ItiXities  OaXlracy  lq  coXi  aagioas*  3ri, 
Bivoitoif  ILti.f  3iy  2S-26f  1)92.  Pcoceeiiags. 
Coapilal  by  0.2.  Siith 

p.262'280 

13  cafs. 

42-1727 

Phettaplica^  3. 

iasta  tcaataaatf  iiter  tceitiaat,  Seitiag,  Sioiticy 
aagiaaaciDg,  Itilities,  paaos,  Cost  aaaXysis,  Vlatac 
■aiDtaaiaca 

BP  2011 

iBrrtis  OP  poirstrsBiB  bid  obstbibb  i33P  tisoLirtois 
IB  TIB  LIB7linBT  BBD  01  &  PBITBCTBD  BEIBBIfB  BOOP 

robla33on«  I.  at  aX 

hvacicin  Society  for  resttag  lad  viteciils.  Spaoiil 
tachniciL  onblicati oq  1988  10.922 
p. 421-430 

6efi3ioa  of  10-2S49.  13  cafs. 

42-2926 

ireatoceK*  4.  Van  Pelt«  0. 

Boofs,  Chervil  iosaXatioi,  Polyears«  Caltalsc 
plistio3«  loistuce,  Teapacatirs  gradients^  Casts 
vaea  siblectal  to  t  sustiiaei  taapecitura  griXiaat  ia 
tia  ocasaaca  of  voistuce  ia  libocitocy  vettiag  tasts, 
uretiiia  aii  aspaaiai  polystyreoa  roof  insiiXitioos 
accaialite  aaosgh  aoistuce  to  raiuca  taaic  msulitiag 
ibilitf  3igiificaatlf ,  Batriied  poXystyreae  is  guile 
resistiat  to  aoistuce  ia  such  lasts.  But  tha  ripoc 
irira  is  oot  is  grait  io  ictuii  roofs,  loi  it  iiy 
caraesa  liraotioa,  thereby  ssisoaally  dryiag  tha 
insulitioo.  Co  deteraioa  ho«  vail  tea  labocitory 
lasts  could  pcailct  the  vettiig  cite  of  iasuLition  ia 
ictuiL  pcotactai  lavbraaa  roofs,  aitruiai  mi  aipioded 
poXystfcana  lai  qcathioe  iasiLitio  s  vara  iastaliai  in 
1  pcotsctel  laibtiae  roof  io  iaaorec,  lev  iitpshira- 
hftec  threa  yams  of  exposura.  littla  aoistuca  hil 
accaaiLitel  ia  tha  axtrulal  paiystyesoe#  sai  it  still 
ratiioal  esseotially  ill  of  its  initiii  lasulitiig 
Ibilitf.  soisture  pcograssiraly  accuvulatad  in  13- 
hg/cj  1  (1-lb/cQ  ft|  and  30-kg/ca  ■  (1.9-ib/oa  fti 
expaalai  polystyreoe  insilatioos,  aai  at  tha  aai  of 
the  last  they  cetiival  oaly  isout  30  lai  494  of  thaic 
inltiil  tbarviX  cesistanca,  caspactivaiy*  Caa 
acathsia  accavuXatad  eoojgh  soistore  to  ceiuce  its 
iasoLitiag  ibiLity  to  about  3)1  of  its  dry  value.  Che 
laboritocy  tests  proriiei  a  riluibla  iaiirxtioa  of  the 
potaotial  Xoog-teci  aoistuce  gaia  of  these  iasalitioas 
vhaa  iostalLai  io  protected  lavbraoe  roofs  la  ooli 
regions. 

■P  2141 

5C4TPBBIB6  IT  B8  ffBTBLBBSTBS  PB99  IB  $lfDgSB7B 
Balsa,  J.  at  al 

7peA  Syaposiav  on  fare  Pcopagition:  Reiota  Saasiag  and 
Covaaaicatioas,  Duchaa,  IH,  Jily  2B-lug.  1,  1996. 

[ prooeeliags  ]•  Pra-priat  roliaa 

XataraitioniX  Onion  of  Radio  Science,  *1983]  p. 1.3.1- 

1.6.2 

41-95 

Cook,  B.  Layaan,  R.  Becgac,  R. 

Saov  optics,  iackscattering,  CaCracei  cadiitioa.  Bare 
propagitloB 


IP  2142 

LBBSB-SrALB  ICE-OCiU  aODBlIEQ 
Hibler,  B. 0. ,  III 

Ciaidiio  techaical  report  of  bfir»£rrapby  loi  ocaao 
sciaoces  June  1933  No. 73 

Cioiiiaa  East  Coast  Vorkshop  oa  Sei  Ice,  Salfori, 
Quebec,  Jio.  7-9,  19d&.  Procaeilags.  Coapried  by  9. 
SfBODds  and  1.1.  Paterson 
p. ISb-134 
11  refs. 

41-148 

Ice  Vitae  iotecfaca.  Sea  ice  1  is t: ibu t loa,  Drift,  loe 
aiga.  Ocean  cucreats,  hnaX/sis  (aitoaaiticsi 
Otilizlag  rasults  froi  iiagnostic  ice-ocaia  aodels  of 
the  Xrctic,  Oraenlind  aad  forvagian  Saas,  physical 
charactacistics  aai  pcoblais  relitel  to  licga-scile 
ica-ocaaa  aoialing  ara  exaiined.  Ia  thesa  lodels  i  14 
larai  bacocliaic  ocean  aoiai  has  beaa  couplai  to  i  tvo 
thickaess-Iavai  lyaaaic- thacaody diblc  sei  ica  aodel 
utiliziag  a  aoiiiiaar  plasilc  ice  latarictioa. 
SlaiXations  of  the  ocaaa  (for  tha  Arctic  Sisia  oalyi 
vitaout  tha  ica  corar,  mi  of  the  ice  vitaoat  taa 
oceiQ  aodel,  are  also  iooa  to  acaalaa  cartiia  physical 
pcobXeas. 

8?  2143 

COOPLBD  ICS-ailED  LirBB  BOOEL  POfi  TBE  GBEEILABO  SEA 
9oassii3,  n. N. 

Cmidiaa  technical  report  of  byiogriphy  mi  ocaaa 
scia&ces  Juaa  198S  No. 73 

CiQidiaa  East  Coast  Uorkshap  oa  Saa  Ice,  3alfori, 
Oiabac,  Jm.  7-  9,  1  985.  Procaeiiogs.  Coipilai  by  3. 
Syaonis  and  I. I.  Paterson 
p. 225-230 
2)  refs. 

41-153 

Ica  aodels,  lea  viter  interface,  >ei  ice, 

Theraodf naaics,  Saisonal  viciitioas,  ieat  flax, 
COQvaction,  Ica  aalting,  Ereeziig,  toilysis 
(lithaaitics) ,  Sreasliud  Saa 

A  thernolyuanic  coiplad  ica- aixal  Ii yac  aoiai, 
lasignei  to  stily  the  seasonal  cycle  of  the  ice-ocein 
iatenctLODs  ii  tha  Gteenlmd  Saa  is  presanted.  Tha 
sei-lce  lodal  issues  a  coastmt  ica  thtetaass  and 
considers  oily  tha  variations  of  ica  coapictness  under 
the  effect  of  the  itaosphacic  md  ocainic  aaic  fluras. 

Tha  aixai-Layar  aodel  predicts  the  cite  of 
panetntive  coivectioa  vitiin  the  viter  coXiao  as  a 
result  of  both  the  surface  buoyancy  flue  mi  tha 
aecimicil  eaergy  input.  The  aired  layer  is  eabedied 
io  1  tbree-iiaahsioaaX  ptiiitive  eguations  aodel  vhicb 
cilculates  the  ocean  velocity  field  mi  its 
coDtributioi  to  tha  tiaa  evolitioo  of  the  taapacituce- 
silinity  distribution,  and  also,  foLloving  iiaaec  ec 
al.  (1981),  helps  in  describing  the  pycnocLine 
coiractaristics  at  the  oitad  layer  base.  The  aodel 
has  been  tested  without  aivection  or  horizoatal 
diffusion  through  i  five-yaais  siauLitioa.  The  lanuil 
entciioieht-retreit  cycle  of  the  lived  lifer  is  well 
reproduced  together  vitb  toe  idviace-ieciy  cycia  of 
tie  ice  covar.  Tha  horizoatal  listcioution  of  the 
aixad  liyec  degtb  is  Id  agreeaaat  with  ouc  taovlalga 
of  the  effect  of  m  ice  cover  upon  i  iiinly  buoyincy 
driven  oceaiic  coavection, 

BP  2144 

BIV8B  iBD  LICE  ICE  EBGIBBEIIBG 

Ashtoh ,  G.  0.  el 

Littleton,  G3,  Bacac  Sesoucces  Publics ti oas,  1936 
495p. 

Befs.  pissii. 

41-231 

River  ice.  Late  ice,  Eaglaaeriog,  Ice  physics.  Ice 
aeciiiLcs,  Ice  lodals.  Ice  control,  Icebraitars, 

Raaote  sehsiag,  Tharail  regiae.  Hydraulics,  Ica  ouclai 
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HP  21«S 

SBH  XZB  110  THB  PAIBIHI  BOCK  ICBPOOT 
Kovals.  K.  3t  al 

NortbecQ  eDgla^ac  Pail  19SS  17(9) 
p. 25-32 
19  Cits, 

41-337 

5o:lbl,  3.  S.  Z^t,  3.F.N. 

lea  LdiIs,  3fEsboca  stcurtuca3«  Oclft,  Offsbaca 
landfocis,  Eae  pressucs,  Ira  larhanirs,  Saa  lea,  tra 
C3fac  taiccnass,  Pressura  ciijes«  Baciag  Stcait 
rna  iacacaatLai  obtaiaed  lq  tbxs  study  cevaaled  tbit  a 
■issiva  LcaCoat  appears  co  £aca  around  Faictfay  Barr 
aacb  winter.  This  icafoot  is  tha  result  of  ira 
iBprnjinq  against  taa  isLanU  failing,  and 
sobsagiantl/  prling  up,  forniig  rldgas  up  to  15  i 
btgti»  Tie  irafoot  facies  froi  lass  than  13  a  to  o/ar 
100  a  fide.  Tia  slope  of  tha  inner  ridges  aferagas  33 
degraas  while  the  slopa  of  th?  outer  fare  of  tha 
irafoot  ran  etreed  70  degraas.  This  is  apparently  the 
result  of  loigrouaded  ice  rubole  having  sluaped  or 
been  rleavad  off.  Tho  instru:tive  findings  ica,  as 
antioLOital,  taat  irt»  ruaoie  lOcaatiOQ  arouai  a  targe 
strurtjca  oLarad  in  "deoo"  water  will  not  attend 
apprariibly  beyond  the  widtn  of  tha  structure,  and 
thetefot?  wj.il  not  add  significantly  to  its  affartife 
dianot^^c.  In  order  for  this  to  ba  so,  tha  subBacioa 
slope  needs  to  b^'  ralativaly  stejp.  lit  Paieway  loot. 
It  IS  r?aso:ii01e  t.o  assua«  tait  tna  snallowest 
sjbjano?  5loo?  was  at  or  near  tne  angle  of  cepjsa  of 
the  ro:r  talus, 

SP  214b 

rSHOSy  3r  n-HOFBiCTOBE  HEfcLUS  IN  ICE 

:olbec<,  s.:. 

\rt3  n-)talljrgici  Jan.  19‘ifj  34(1) 
n ,  3  9  -  i  ) 

12  t  e  t  3 . 

•.  i  L  n  F :  j  fi  r  n  a  a  i  J ,?  t  a  ri  u  a  o  a  r  i  '■  a . 

41-261 

i  c  f-*  c  c  i  c  t  r. ,  ■'.  » g  •'  i  a  1 1 0  ri 

t3»:T0j/niai''...  of  air-  ini  vipor-fiii?! 
a  i  r  t  of  r  a :  i  u  r  •»  3  in  lco  is  Vescrihed.  Siaplo  aolels  of 
noiling  j:j  ronstcurteJ  is.iUaing  toe  reacts  ar? 
snhoroiliU  Tne  haaiing  ot  iii-filled  rtaers  is  cat? 
liritef  uy  yjojc  diffusion  through  the  air,  while  the 
n'^ali'M  3f  vapii-i-ill'*1  :c»:r>  is  cat?  lioited  by  leat 
flow  tatoug.i  ta.*  ir.?.  r  i  o  t  •_»  viDOC-till^i  ccacrs 
hoil  Tio:>  raoiILy.  V  aoor  -  f  1 1 1  e  1  rrarks  of  less  thin  5 
T.Z  liiljs  and  an  initiii  ji»p?;c  ratio  of  13JJ  raa  aeal 
to  a  l/^ldocay  diucnally.  Larger  ctims  weaiteg  the 
dost,  heal  uoro  slowly,  ind  are  effective  longer.  h 
t  e:ii  p  » c  1 1  u  c  >  gradient  laiposel  on  the  ire  should 
arcolerite  neiling,  esp«:uUy  in  a  vipoc-fillel  r:ar£ 
that  15  oci*itod  oeepend icu I  a :  to  the  tenperatuco 
g  c  a  di 3  a  t . 
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NOHirOBIfG  SBIS3NIL  CH11I3BS  If  SEAPLJDB  TEIPEBiraB! 

IHD  3&LINirr 
5€'llaaan,  P.V,  st  il 

5as  4ylcat»9,  \  cctir/Off  shore  sest^ateb,  and  geep 
Sour:?  3^3  zohtC'irtors  Review  fleeting,  locgantown,  UV, 
flat.  23-?6,  1915.  Proreedings.  Edited  by  <oiar 

*lorgintown,  *j / ,  u.^.  Dept,  of  Energy,  lorgantown 
Energy  recmology  Zentar,  July  1995  p,  113-114 

41-369 

Peianitz,  F. 

<^ubs?a  p?iiifrost,  ParDarrost  tneioal  properties,  5au 
wit^r,  iitjc  teaparatucp.  Water  chemistry.  Salinity, 
3;’.a>onal  viciatioD-s,  Heasuiing  instruments,  leaufoct 


HP  2149 

PB3P3SBD  C3DE  PR071SI0NS  FOB  )BIPTE0  SION  LDIDS 

J'boji^o,  1.  ?t  al 

Journal  of  structural  engineering  Sep.  1936  112(9* 
p. 2J33-209; 

7  Cpf  3. 

41-435 

robiasioft,  d.  Wood,  E. 

Snow  loads,  ^oofs.  Snowdrifts,  5now  i c r un ul a t i on , 
Statistical  iialysis,  Forocaiiing 
Zuci^nt  cod?  provisions  for  drift  snow  loads  on 
multil?/?!  lOoCs  are  examined  in  ligit  of  receat 
resMtci  c?5Jlr5  from  a  'tatistical  study  of 
appi  ox  i  Ba  t  ■*!  y  dSO  drift  load  cab?  histories.  ?Jew 
pcovisionr,  ar?  ptooosed  in  wiL-h  the  design  drift  Load 
13  a  function  of  toe  I'^ngta  o!  toe  upper-level  root 
and  to?  oO-yc  aean  recurrence  interval  ground  mow 
load.  rt  is  felt  tjiat  theo-*  jew  pLoposad  provisioss 
c-»sult  in  a  design  Iri^’t  load  with  a  mean  cecucrenca 
intervil  of  about  S3  yrs. 
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23BPS  OP  BB3IIBEBS  LBIO  TBBATflBIT  BBSB&BCa  IID 
OByBLOPaBBT  PB33B&9 
Iskindir,  I. K. 

Tecanology  Transfar  Opportunities  tot  tae  Zoastrurtion 
Bigiaeecing  Coiaunity  r Zoifetance].  Znviroaiant 
Session,  Dearer,  CO,  fob.  25-27,  1996.  Proceedings 
'1996]  p. 17-13 

4  1-436 

Batar  treatient.  Land  reclisation.  Soil  freezing, 

Huai ci pa  1  eagiseering 

HP  215£> 

9Bir  DISFRIBOTION  BESEBRCH 
Pbetteplace,  3. 

Technology  Tcaasrer  Opportunities  for  tie  Zoastcuctioo 
Eagioeecing  Coiiunity  f : on f er ea ce ].  Enet gy  Session, 
Denver,  CO,  Feo.  25-27,  1936-  procaedings 
:t996]  p.2-3 

1  ref. 

•1-437 

deat  tnastac.  Frozen  gcouid  t  h  j  ca  o  iy  n  ii  i  cs,  Water 
pipes.  Heat  loss,  Seating,  Soil  te mpec a t u c e, 
Distributioa,  Design 

HP  2151 

BirER-SOOBCB  HEAT  paHPS 

Poettpplice,  3. 

Tectinology  Transfoi  Opportunities  tor  tie  loostcuction 
Eagiaeeriag  Zotuuaity  r  Zoo  r -er  en  c  e  ].  Energy  Session, 
Denver,  Co,  Peo.  25-27,  1936.  proceeding? 

; 1 936  ]  p. lu-1 S 
6  refs. 

41-439 

Witec  pipes.  Puts:  Jjitiag,  Heat  trao3t-»:,  Water 

tesDacdtuce,  Fceecing  points 

HP  2152 

EFFECT  OF  COLD  BEATHEB  ON  ?B0DDCTI7ITr 
Aoele,  3. 

Teciaology  Tcaisf?:  Op  uo  it  un  1 1 1  e  s  for  th''  Z  onstr  act  lou 
Eagineecing  Zoanunity  'zoufc^ience],  Zonstcuction 
seoinir#  Deave:,  C).*  Feb.  25-27,  1995.  Proceedings 
'1  936  ]  0.61-6  3 

15  refs.' 

•1-439 

Zoli  weather  construction.  Cold  wadihar  no: : oraunc*, 
Zoli  stress,  Zold  weatasr  tests,  E-,Jipa?nt.#  Snowfill, 
Wind  factoLS,  ramp erdtuce  effects 

HP  2153 

BBOISrBaCTOBBS  FOB  HOBILISITION 
Flanders,  S. N. 

Tecnnology  Transfer  Opportunities  tot  tnu  Zoostruction 
Bngioeecing  Coa^unity  [ConcecenCQ].  looiUzattion 
Readiness  aod  Logistics  Session,  Denver,  cO,  FcL.  23- 
27,  1995 ,  Ptoceodiugs 
i  1996  ]  p.  13- 1 1 

41-413 

Hilitary  f  a  ci  1 1  ti-' 5,  Buildings,  Logistics,  structures, 
rime  f actor 

HP  2154 

SLiCIEBS  AND  SEDIHBMT 
Bezinge,  A.  «t  al 

Alaska.  Dnivetsity.  Zeopi/sicil  lastitute.  report 
3ud2  1906  UA5-3  (336) 
p.  5  3-59 

Refs.  p. 64-67. 

•1-474 

Cnacho,  6.  F.  Lawson,  D.  E. 

Glacial  deposits,  Sedioent  transport,  Jlaciil 
hydrology,  glacier  surges,  Slaciec  oscillition,  anitel 
States  —  Alaska 

HP  2155 

IZB  PBOBLBH3  ASSOCIATED  BITH  BlfBBS  AID  BeSBBTDIRS 

Benson,  C.  et  il 

Alas<i.  Dniversity.  Geopaysical  Institute.  deport 
June  1996  Uk3-3  (336) 

p. 70-99 

Refs,  p. 93-93. 

41-475 

Ziltins,  D.J.  Chacho,  E.P.  Lawson,  3.C. 

Ice  conditions.  River  ice.  Reservoirs,  Lace  ice.  Ice 
control.  Ponds,  Water  reserves.  Ice  forecistiDj, 

Onited  States --Alaska 


Z2 
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IB  2156 

BBBIIPIOST 

Bens^a*  C.  at  il 

ilaski.  (Talrarsitf.  Ge^phfsi^al  lostitata.  8aport 
Jaoa  1986  113-9  (306) 
p. 99-105 
19  rafs. 

41-976 

ChachOf  B.P.  Kane»  0. 

PeciafcDst  hylrology,  BODOff,  Baginaaciog,  Olacial 
rlvec3,  Pcazan  ground,  nountiins,  Onital  Stitaa  —  Alaska 

IB  2157 

aiCIOSrilCTlIBB  no  the  BBSISTIIZB  3P  bock  ro  tbisilb 
PlicroBB 

Beck,  L.  et  al 

JoacQil  of  geapnysLcal  caseic^a  Kor.  1985  90(813) 

p. 11,533-11,545 

Refs.  p.  11, 545-  11,546. 

41-496 

Rarton,  Z.Z.  Oorioo,  R.B. 

iLCCostcuctuca,  8o::ks,  Tensiia  pcopecties,  PcactacLag, 
Oraia  Size,  Niaeralogy,  Scaoning  electron  ilcroszopy. 
Tests,  Quacking  (fractoringl 

The  rasLstinca  o£  lock  to  taasila  fcactara  nay  ba 
■easuLai  b/  its  fracture  enecif  3(1),  hulci  is  faail 
ta  rai]a  fcai  40  ta  200  )/sg  i  in  tests  on  nine  types 
of  sedinantary  and  crystalline  rock.  Oiffacancas  in 
■icrostcuctar a  aionq  the  rocts  tasted  are  the 
pciajioaL  cause  of  differences  in  the  steady  state 
?alue  of  3(1),  in  the  distance  that  a  crack  lUSt 
advanca  before  steady  state  fracturing  is  attained, 
and  in  tne  aiplitude  of  the  fLuctuatloa  of  3(1)  tnat 
accoipaaies  crack  adrance,  ffaeo  nearly  coatiouoas 
surfaces  of  weakness  are  present,  as  in  the  Salei 
liaestoae,  3(1)  is  low  aad  atcains  steady  state  after 
only  a  avail  atount  of  crack  advance.  Mtiea  a 
preexistini,  ii tecconnected  network  of  aicroccaccs  is 
exoljited  oy  tie  fracture  process,  3(1)  Is  large,  and 
steady  state  is  attained  only  after  ettendel  crack 
propagitioi.  The  sensitivity  of  3(1)  to  crack  speed 
and  tie  oceseace  of  water  is  low  under  the  test 
conditions  used  in  all  the  rocks  eraiinad.  However, 
the  laiaitiie  of  3(1)  leasuced  in  a  given  type  of  cock 
depends  on  the  configuration  of  the  test  speciien  lad 
on  coaoonents  of  stress  near  tna  ccact  tip  teat  do  not 
LQfl'iei-i  crack  growth  in  linearly  elastic  titerials. 
The  conditions  under  which  3(C)  can  be  considered  a 
lataciil  property  are  therefore  restricted. 

BP  2153 

IIT0B4L  rOirBCIIOIl  II  SL7PII3  P9B00S  LIXEBS 
Powers,  0. J.  et  al 

International  Conference  on  Pinite  Eleseots  in  later 
resources,  Sti,  Lisboa,  Poctijal,  Juue  1935. 
Proceediogs.  Edited  by  A,  Sa  la  Costa,  et  al 
Beclio,  CoiDUtational  lechanics  ?ublicatioa,  '1935] 
p. 697-710 
11  refs. 

41-609 

O'Neill,  K. 

oorous  laterials,  leat  transfer,  Convectioo,  Fluid 
flow,  deatiog,  slope  orientation.  Analysis 
(satheiatics) ,  Saturation 

2-D  fisite  difference  sleulations  t  natural 
convection  ia  a  laterally  conflued,  saturated  porous 
■edxji  show  distinctive  cell  oatterns  aud  leat 
transfer  characteristics  when  the  wediaw  is  inclined 
relative  to  tae  horizontal.  \  perfectly  horizontal 
layer  neated  frow  below  ei&ioits  the  classical  Beuird 
type  coavectioa  calls,  while  i  vertical  aediaw  heated 
on  one  side  forws  a  single  Saylaigh  cell.  Progressing 
froi  tne  horizontal  to  tae  vertical  oue  sees  an 
evolutloo  of  cell  foris,  each  typically  featuring  i 
oitten  of  cell  types  which  alternate  loogitudioilly 
along  tie  sLooe.  Benard  cells  rotating  in  haraouy 
with  toe  Rayleigh  forces  grow,  eveotuaily  consuwiag 
their  weakened  counter-rotating  neighbors.  The  latter 
gradually  diiinisb  to  the  status  of  tcaosltion  cells 
between  the  dowinant  types  whicn  flank  then. 
Identifiable  transitions  in  flow  configuration  and 
cell  aorphology  cause  draiatic  cnanges  la  the 
efficiency  of  transverse  beat  transCec  through  tne 
Layer.  These  changes  have  previously  been  interpreted 
only  as  scatter  in  eiperiaentil  lata. 


8P  2159 

89PIB3  BOOIOlir— a7PIB6  IBS!  BBALfSIS  Of  PBISE  CBA93B 
0SII6  PIIITB  BLSBBITS  BITE  TBBISPIIITB  9&PPIBGS 
Albert,  If.  fi.  et  al 

International  journal  for  nuaecical  wethods  in 
angiaaeriag  Apr.  1986  23(4) 
p.591-607 
27  refs. 

41-637 

O'Baill,  K. 

Boundary  layer.  Phase  transf oria ti ons,  Freezing, 
Analysis  (aatheiatics) ,  Teiperature  effects.  Latent 
heat,  Models 

Two-liaensional  heit  conduction  piase  change  probleas 
are  solved  usiig  a  loving  boundary-aoving  nesb 
approach.  A  tcansfinite  lapping  technigue 
successfully  controls  interior  aesh  notion,  and 
nunencal  results  coipare  well  with  analytical 
solutions.  Calculations  also  agree  well  with  two- 
dinensioaal  laboratory  data  tor  cases  featucing  tioe- 
dependent  boundary  conditions. 

BP  2160 

ICB  FOBCES  01  BRIDGE  PIEBS 
Baynes,  P.D. 

Research  on  transportation  ficili:ies  in  coll  cegiois. 

Edited  by  3.B.  Andersland  and  F.H.  Sayles 
Mew  Tort,  Aiencai  Society  of  Civil  Engineers,  1985 
p. 83-101 
Refs.  p.  99-101. 

41-645 

Ice  loads,  Piers,  Bridges,  Ice  physics.  Ice  strength. 
Ice  deforaatioQ,  Ice  cracks.  Design,  Lapact  stiengtn, 
Models 

Tne  force  taat  river  Lee  ecerts  on  bridge  piers  has 
been  studie)  ia  the  field  and  with  aodels  in  tne 
laboratory.  Ice  forces  ace  a  function  of  the 
strength,  thiccness,  failure  lode  and  velocity  of  tne 
ice,  the  ice-structure  interaction  and  the  geonetuy  of 
the  structure.  Results  of  field  neasuteaencs  on  the 
Tukon  and  Ottauguechee  Rivers  ace  discussed.  Results 
of  laboratory  tests  on  vertical  structures  and  sloping 
structures  ire  presented.  Ice  failure  in  ccasaing, 
bending  (both  up  and  down)  and  splitting  nas  been 
observed  in  the  laboratory  and  the  ice  forces 
associated  witn  each  mode  ire  presented.  A  discussion 
of  the  leasured  ice  forces  with  regard  to  the  existing 
design  codes  is  given. 

BP  2161 

05B  OP  IBANSPIilTB  BAPPIHGS  IITB  PIBirS  BLBSBBTS  OB  A 
BOTH?  BESH  FOB  TBO-DIBEISIOIAL  PEASE  CEAf3B 
Albert,  M. R.  et  al 

Adaptive  coiputational  wetnods  for  partial 
differential  equations.  Edited  by  I.  Baousra 
Philadelphia,  Society  for  Industrial  and  Applied 
mtneiatics,  1  983  p. 05-110 
15  refs. 

41-659 

O'Neill,  k. 

Pnase  tr aosf or i ati oos.  Freezing,  lent  transfer,  Stefan 
problen.  Boundary  layer,  3oDputer  applications, 
Teiperature  effects.  Analysis  (latheiatics) ,  Hodals 
Tne  transfiiite  lapping  technigue  of  autoiatic  lesh 
generation  is  used  with  finite  eleients  to  solve  tor 
tvo-diDensional  heat  conduction  phase  change  on  a 
loving  lesh.  The  govecalng  equation  is  transfociei  to 
account  for  lesb  notion,  so  tnat  coefficients  cesaiu 
attached  to  loving  nodes.  The  energy  conserving 
attacbient  of  lesb  boundaries  to  phase  boundaries 
avoids  approzLiatioQ  across  surfaces  of  discontinuity, 
and  faciiitates  application  of  a  physical  juip 
condition  there.  That  condition  drives  boundary 
lotioa,  while  evolution  of  the  interior  lash  is 
ietenlned  froi  boundary  node  aotioh  via  tne 
tcansfinite  lappings.  Analytical  and  coiputed 
solations  coipire  well  for  tne  problei  of  freezing  in 
I  corner-  3oie  liiitations  of  both  the  lipping  scneie 
and  this  loving  fiiita  eleient  systai  are  identified. 
Id  conjunction  with  the  latter,  a  7on  Neuiauo  type 
analysis  of  the  governing  equation  is  outlined,  and 
approiliate  ceLations  are  developed  between  Stefan 
aaibec  and  a  nuiecical  Peclet  nuibec  based  on  lesh 
velocity. 


aisciLLiiBOQS  ^otLiririovS" 
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riABSZSir  rf9-0Z8BfSI0IAL  PBI5B  CH6I3B  BXTH 
COirBCridl,  0SIB6  DBIOBBIBG  PIIITB  BLBIBBTS 
Albectf  4. 8.  3t  al 

CaapatitlODal  techalques  la  isit  tcaosCac,  glitai  by 
B.i.  LaWiS,  9t  al 

Svanaei,  Eagland,  Ploerilge  Press,  Lti.,  1985  p«229* 

243 

15  rafs. 

41-657 

O'Seill,  K. 

Seat  tcaasfar.  Phase  tcaQsfaciatior.s,  Freezeap,  Pi>?3 
(tubas),  B^ioiary  layer,  C:7QractioD,  Flow  rate. 
Analysis  (aatheiatics) 

HP  2163 

SBi  SPBAf  trifS:  I  tBTIEI  OF  rOBIEif  930BL5 
Ackley,  S.P. 

з. S.  ya?y  Syap3Siu«  on  Arctir/wOLd  Haitner  OparatLans 
3f  Surface  Ships,  Dec.  3-4,  1985.  Pceceedings 
Bashington,  b.-.,  bept.  ef  ta*  MiTy,  *1986]  p. 239*262 
AOA-168  7n 

11  cats. 

41-936 

Ship  icing,  S^a  spray,  H?at  flux,  Ice  accretion, 
forecasting,  latheaaticai  ojjais,  Velocity,  Sriaes, 
fog.  Ice  cover  thickness 

HP  2164 

CLASStPlt:Ari3l  OF  SBASOHkl  SI19  COVEB  CSTStALS 

Colbeck,  S, 

Hater  resources  research  Aug.  1986  22(9) 

P.595-73S 
34  refs. 

41-1328 

SnoM  crystal  structure,  letaaarphisa  (saotii  ,  Snow 
water  content.  Freeze  thiw  cycles.  Classifications, 
Seasonal  variations 

Snow  covet  crystals  aust  be  cLabsifiei  m  a  physically 
aeaningful  way.  Pceviois  classification  systesa  ate 
aot  sufficiently  letailoi  or  not  based  on  sufficient 
knowleigo  ot  tue  pnysicdl  piocesses.  A  new  systea  is 
propose!  bas?!  cn  oui  cuLCont  Knowledge  of  toe 
Physicil  processes  of  aet as  or  obi sb.  As  aoca 
infocaatiOQ  about  snow  n»  t  a  a  ot  ph  i  sn  is  leveloped,  th<‘ 
labt-'ls  attached  to  snow  grains  ohoul!  evolve  too.  Two 
iovoli  of  cl  a  ss  i  c  i  c  a  t  ion  ai»-  otopoi»Ql  here.  For 
practical  pucoorges  only  a  f<ew  teres  like  rounded  and 
laceted  ate  necessary,  out  fot  i  ooce  co*?lete 
desctution  a  moie  iatiil;-'!  sfsteffl  is  also  given. 

The  most  basic  description  in  tae  table  coill  be 

useful  to  eaiy  practitioners,  while  thi*  Boce  conplote 
iescriPtioa  given  in  the  appendix  will  be  necessary 
tor  laiy  purposes. 

HP  2155 

aESP3V3E  3F  PERSAFSOST  TBRSArff  T3  OISrOSBAfCE:  I 
SYNTflBSIS  3F  39SEB7AT10BS  FB31  IDBIHEBI  ALASKA,  a.a.A. 

I.  d  w  s  0  n ,  0 .  if . 

Aictic  and  alpine  research  F?D.  1;ad5  13(1| 

и.  1-7 

12  refs. 

41-1183 

P^^rnafeost  preservation.  Drilling,  Covitonientai 
ippict,  Vegetation,  Ground  ice,  rheraal  regiie,  Sound 
fnjwtog,  f'erjafrost  th«radl  properties,  R  ev  e  get  at  i  on. 
Thaw  depth 

Foifn-'C  exploratory  drilling  sites  in  th?  SationaX 
t’-.'ttoleuir  :*es:*tvp--Ala3ka,  are  exanples  of  the  long- 
tL-LBi  piysiral  b  od  if  i  c  at  ion  s  resulting  froa  disturbance 
OL  p’tenniillv  frozen  turraia.  ::axp  constcuctioo  and 
iiilling  activities  in  tcie  late  lywOs/eacly  1953s 
i  'Suited  in  disturbances  whici  can  be  grouped  by  tieir 
tiLst  loditicatioa  to  the  site  and  its  tnetiil  tegiae: 
tiairpling  of  vegetation,  killing  the  vegetative  cover, 
t  :ro/al  ot  tn*  veg;^titive  lat,  or  leioval  of  tae 
V'j’tation  iQl  soil.  fieioval  of  the  vegetation  led  to 
tn‘-  Host.  »'xt^csiv^  aodi  f  ica  ti  ons  at  all  sites,  but  the 
rvsoons:'  to  disturoance  between  sites 
vici’i  witT  ocL«artly  four  factors:  (1)  ground  ice 
voluTi?,  (2)  listiibution  and  size  of  aassiva  grojii 
LC'*,  (li  aatt'ridl  t>roperti(*3  luting  thaw,  and  (4) 
incluKn;  orogreisiv*  changes  during  thaw 
3  j  hs  i  K'o  CO.  Variation:,  in  response  tiie  resulted  :ioo 
t  n  *  iifli-’ic.'  of  those  ractocs  on  the  typo  and 
activity  of  degradation  il  processes  that  easjel. 
'^hy.icil  stiDility  IS  r^juiced  for  growth  of 
vepticton  nd  thoraal  eg  j  1 1 1  or  at  i  on,  and  has  taken 
ov.’i  33  yc  to  attain  in  ice-iich,  t  ha  w  -  un  St  a  9l  e  areas. 

;jo-poat,  thiw-stible  nateruls  in  unJraioed  or  low 
L'li’f  ariMs  coguired  an  cstiiated  5  to  13  yc  for 
stability;  taaw  d'»oth  leisuceients  suggest  that 
certain  of  these  ateas  have  also  equilibrated 
th-*c  aa  I  ly  . 


HP  2166 

IBV  HBTHOD  Of  9BAS3HII6  TBB  SHOi-SDBPACB  rBlPBBATDBB 
Andreas,  B.L. 

Cold  regions  science  and  technology  Apr.  1986  12(2) 
p.  139- 156 
23  refs. 

41-1285 

Snow  teiperature.  Surface  ceipeiature.  Snow  cover, 
Heteorological  factors,  Hygrovetecs,  Dew  point.  Hater 
vapor.  Saturation,  Vapor  transfer.  Latent  beat, 
Reasuring  lastcUBeots 

Because  a  snow  cover  is  so  tenuous,  ■eisuriig  its 
surface  teaparature  is  not  easy.  The  surface  is  ilL- 
defined  and  easily  disturbed;  invasive  tcanslucers 
coBionly  used  for  other  surfaces  ace,  thui,  generally 
la appr operate  for  snow,  is  therefore  describe  a 
hygcoBetric  lethod  of  aeasjring  he  saow-sicfac^ 
teiperature.  The  advantages  are  that  the  aethoi  is 
non- invasive,  that  its  accuracy  depends  only  weixly  on 
the  surface  stLUcture,  and  tl.ir  it  is  i.-liioLe  ivor.  in 
bright  suhlight.  The  key  iJuajcioi  l  tut  ta  ;  air 
at  a  snow  sucfice  is  in  ditULitron  witn  toe  snow;  tac 
d*w-poiat  teipJCitice  of  iir  Light  it  in**  >iow  ^uiiice 
15  thus  the  suifac-»  teopfLitut*.  c:ono'’ga'ncly,  andec 
a  fairly  wile  rang*  ot  coalitions  ■  •  can,  la  eti-'ct, 
3ea>urc'  the  surface  teipeiatui^  l./  ojiiHing  tn'  iew- 
poiot  t'operat  It e  10  ca  djovu  tae  Sirfic*.  We  iev*Iop 
a  tiooteticil  i  I  f  1  c  at  101  for  th?  n/?:oa2triJ 
iD;aiaLev''nt,  iijcu>.‘-  tae  s?t»^jtologi.'ii  piiiaetfia 
tilt  affect  to?  iccuc-icy  of  the  a?thod,  tni  siijLir- 
hygtoietei  data  with  aore  tcilitioi.al  r  m  *ic  ‘aenT. 

HP  2167 

ARCTIC  THERNAL  DESIGN 
Lunar  dim,  ?.  J. 

Mecaaoical  engineering  I'^-iS  1D7(5) 

p.  73-75 

41-1327 

Peraafeost  thertal  proportivs,  I  r-*  accLcrua,  rh«coii 
regiD?,  Polar  regions,  Fc??ze  maw 

SogiD'ering,  Icing,  Peioatco.c  o r es 'c v a 1 1 on ,  dot  oii 
lin  »s 

HP  2168 

ARRY  RESEARCH  CODLD  REDOCE  DANGERS  P3SED  BY  SEA  ICE 
Tucker,  'w,  I3. 

Alaska  c or. r>t ruction  and  oil  Tai.  1994  2d(3» 
p.  23-24 

41-1329 

Ico  .stieogm,  Ije  ooysics*,  :  c-*  core>»,  o  >  a  ivooi  ■ 

soraing,  Ics  condition^,,  io  up.  »iiiu,,  Off^iji? 
sttjctuies,  3ft  snore  Jtiiling,  Prv’ssure  !:■ 

pi  I  oup ,  I  c»*  ov  »i  1 1  de 

HP  2169 

EFFECTS  OP  COLD  ENVIRDNIEKT  ON  RAPID  RDNUAT  REPAIRS 
Abele,  3. 

Aray  Science  Cont  uerce,  Ji:.  *  17-1?, 

Pc  oceadic  g  s,  V  >1, 1 

'J.S.  Deoaitvent  o:  Def^iisj,  *.  1  ♦  ’ j 


Runways,  Cold  weath.'i  cor*  ^t  r  -  ct  i  on ,  o  i  J  b  a  i  n  t  en  i  rj  c  *, 
Hilitaiy  enginictiaj.  Wind  ta?tJt>,  Tjaputiure 
ef tocts,  Snowf  ill 

HP  2170 

BER3VIL  OF  TRACE-LEVEL  0R5AIIC5  BY  SLOH-BATE  LAND 

TRBATHEHT 

Pirter,  L,  V.  et  al 

Hater  research  Nov.  1996  >0(11i 

p. 14  17-1426 

35  refs. 

41-1349 

Jeniiris,  I.F. 

Baste  treatxent.  Water  ttaitoont,  Land  r^cLiiation, 
Soil  pollution,  CounterieasuL os.  Degradation,  CheaiciL 
analysis 

A  2  yt  study  was  port oriel  on  an  outdoor,  prototypj, 
slow-cate  systai  to  deteriine  the  reaoval  efficiency 
foi  15  organic  substances  in  wj^tpwator.  Tho  16 
orqanics  were  cblorofora,  oenzene,  tolueno, 
calorobsazeaa,  broiofora,  B-Jichloco  benzeae, 
di br OBOch lor oi a t h a  DP ,  pontoane,  haxan?,  nitrobeozen?, 
B-nittotolu»n2,  dl ?t hy tp ht ha i it  3 ,  PCS  1242, 
napthalehe,  ph^nanthrane  aid  pea tach lor oo hea ol.  rha 
initial  concentration  of  each  of  tnosa  suoscancas  in 
tla  wastewater  was  approx.  50  aicrogcit/l.  Initial 
t?loval  was  via  vola t i I i z a t i on  during  spcif 
ippLication.  The  final  concehtrat ion  of  aiostances 
aftar  spraying  correlated  well  with  tnait  calculated 
liquil-phisa  transfer  coefficients  and  th?  substancas* 
initial  concentrution  Losses  were  up  to  7)1  for  the 
■ost  volatile  coipononts. 
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i»  2171 

SBXfiBZLifr  or  poLrrinx  ciLottoi  lui  casiiss  poi 

lOBIfOBlIC  fOlItlOfS  II  TtOlfl  fitll 
Packer*  L.r.  at  aX 

Scoaal  vatec  aoaiteciag  ceTiav  SQaaer  198S  S(3| 
p.92’9) 

27  refs. 

41-n«5 

Jeakins*  T.  P. 

iell  casinis,  Scooad  eater*  S^latlons*  RaaLtscs* 
Haterials*  Degcaaatio&*  soil  ilccobiolsgp 

I  naaber  of  saaples  of  polyrlayl  chloride  (PfC)  «eLl 
cisiags  asad  for  groQad  catec  aoaitociag  taat  facLai 
ia  schedala*  diaaeter  or  aaojfacturer  eere  placed  io 
contact  alth  loa  coaceatcatioas  of  agneous  soLutlois 
of  TBtf  BOX*  BBX  aad  2*4*011  for  80  daps,  analysis 
indicatad  that  there  was  aora  loss  of  TIT  aol  ddX  «ith 
the  ?t:  casing  thav  with  ths  {lass  controls,  bat  ttat 
th?  aaoaot  lost  vas,  for  the  lost  part,  egairaleot 
aaong  different  types.  I  second  experiaent  was 
perforied  to  deteriine  if  these  losses  ifece  3ue  to 
sorption  or  if  biodegraditLoo  vas  involved.  Several 
differeat  {coaod  vater  conditLons  were  siaiAlated  by 
varying  salinity,  initial  pH  an!  dissolved  oiyj^n 
cobtsnt.  The  only  case  vnera  there  was  an  aicreas?) 
loss  of  any  sibstaice  due  to  the  presence  of  p?: 
casing  vas  vith  the  TNT  solution  under  nonst^rile 
conditions.  roe  extent  of  loss  vas  saall,  .no«ev':, 
cOQSideriag  tea  length  of  the  egiilibration  of*riol. 
This  increased  loss  is  taoujat  to  be  associitod  vim 
increased  aictobial  degradation  rath  >c  than  sorption. 

HP  2172 

lB*Sir3  AS3ESSI9EIT  Of  792  BETiDPIT  IIS0Lhri31S 

Flanders,  S. S. 

asHR  I  E/3D  E/BTSr  -  ronfcrenco  'on]  Tucrial  Peiforai.i;- 
of  the  Ext‘:ioc  En?“lope5  of  Juildings,  iiJ, 
ri  ■»  ac  a  t  ■»c  3  =  aeri,  2”'',  Proceedinji 

Atlanta,  HA,  Amoriean  ooeiety  of  li/iting, 

Hef  1 1  g 'C  a  1 1  ng  anJ  A  1 1 -Con  d  1 1 1  j  n  luq  Engineers,  d9'i<S 

t  ■»  f  s . 

41-1377 

rh'iial  in;>alaTLo:i,  rfill'i,  H>it  tlux.  Houses,  loisr.ur*^ 
'rllalii  •‘it*,  tials,  ’iMJJiiiij  instruient?, 

i 

r^o  r»tt''fit  rfall  insulitioHi  vsce  tie  subject  of  ii- 
situ  and  ^rinoBii:  assp>r.a'»nt  of 

•-h‘-iL  ',acc-‘s»  .  ot  *'n''t:jy  con  .%»  c  v  1 1 1  on  .  Ft.  L'*vi>, 

iii,hn7i)n,  in*till«*d  'oliulos''  .il-r  lusalitior.  la 
tn‘  wall,-,  of  B)C<'  nOJ  Koj  ir^  units  rfh»ce 

joistJt'*  patentiilLy  i  rijMeat.  Ft. 

•onrouta,  »:‘v  Ttis'y,  irllt-l  m  'Xt'.'tiot  oxpiijed 
polyit/C'ne  roiiP  nsiLatiot.  to  it;j  lany 

ronrc'-t-*  Ba:,onty  o'.i  1 1  !  i  n  7 ...  i»ntes“it  t.*t:ortt 

in:.uljtion  i'*tio.’l.-.  tj..**-  •■av.’  / '?t  to  bit  aopli?d  to 
tnojiind  of  -ilitjt^  iH  iisonry  ciutlding:. 

Ih^  B 1  sur  ’  r  >^’1  t  i-iclai**!  tj.f  us*  ol 

I I  *1  1  J  1  r  »  P'i  V  ♦  o"*!!  fiux  r  t  .an  i !  1 : 0 1  5,  t  h  ^  rj  oc  >j  j>l  e  ^  ii.q 

lata  jcguiiitior.  •^;uip.ii'nl.  l3i»s  locei  in  jiv** 

lnd‘0-*ai»r,  t  .-oitirBHio:’.  o£  :oc:jsition  of  th* 

cor.  sf  c  I  j  t .  j  n  layrr*.  »ornn  .c  0  ;  n -.p  *  c  t  ion  ot  will 

inf’Cioii  ml  -oi'.cuL.^’  ?'t.t  oi  f;iiin{ 

soujit  »vil»ne’  or  noiitar.'  jil  cor.tirsition  ot  voids 
in  :'»lljloie  i.'’r,uiiiion.  'Ir*i>ut2-  nts  of  tn*  saie  or 
jivilac  nuilimi:'.  oc-unei  nic)xi.aitely  a  y»ii  aoitt. 

Tie  j-oioBic  a  >  1  *1 1  r^’Parta.eot  ot  Iriy 

lifo-cyclc  co^i  cii*etia. 

HP  2173 

tlAtrSIS  OF  SELECTED  ICE  ACCB2T13N  HEISUBBIBirS  3i  I 
NINE  kT  nr,  BASHlB^rON 
HcCoibet,  P.  et  il 
F.  astern  -or.  fete  nc**,  u2nd, 

■  l-J?  j  ]  p.  1  +  i 
12  tefs. 

41-1482 

1 jvon 1 ,  3, i. 

Power  lane  icing,  [  ct*  accretion.  Ice  loads, 
r  r  1  n  SI  L  331  or.  Iiqps,  Uind  velocity,  lathenatical  noiels 
Althouin  nuvcrical  noiels  hava  been  developed  to 
predict  the  increase  in  loa-d  on  transjission  lines  due 
to  atiosoheric  icing,  there  are  very  few  data 
available  vith  which  to  verify  tnen  e xper lieo t al I y . 

The  icccetioa  of  ice  oa  a  wire  is  a  coiplex  tncae- 
iiseisional  pienonenon  involving  torsion  of  the  wic^ 
under  the  accretion  weight,  vibration,  and  breating  of 
sox?  of  the  ice.  In  particular,  the  fit.  Bashington 
test  site  used  for  oui  experiients  expstlences  strong 
winds  toat  cause  high  loads,  /ibrations,  aad  bcearing 
of  ice  chunks.  Load  aeasucaients  for  a  few  wire-icing 
events  ace  analyzed  to  deteiaioe  tbs  faoctional 
relati^aship  between  icing  loid  and  tiie,  and  how  this 
coipares  with  the  oredictions  of  sons  available 
Quiericil  lodels.  Results  indicate  that  loads  for 
steady  icing  conditions  tend  to  increase  exponent! 1 1 ly 
with  tine. 


HP  2174 

HODSOf  IITBI  I:B  BAiiSSinr 

ferrick*  f!.*.  et  al 

Eastern  Soov  Conference,  42ad,  1985 
[1985]  p. 96-110 
7  refs. 

41-1468 

Lenieux,  3.  Satto,  L,  Hilberin,  N. 

Ice  jins.  Ice  breacup,  Biver  ice.  Ice  conditions.  Ice 
dans.  Ice  cover  effect,  Bivei  flow.  Ice  cover 
thickness.  Flooding,  Counterneasuces,  Hater  waves 
An  ice  nanageient  strategy  is  being  ievelopei  for  a 
reach  of  the  Hudson  River  that  experienced  ica  jan 
flooding  during  the  1933-34  winter.  Prelininary  ti&i.i 
studies  have  focused  on  developing  a  technigue  to 
induce  the  breakup  of  an  ice  cover  or  ice  jaa  by 
releasing  water  fron  an  upstrean  dan.  Ouciag  these 
studies,  a  series  of  abropt  releases  generated  long- 
period  river  waves  of  different  nignitudes,  dutitions 
and  spacings  toat  caused  cnanges  in  river  level,  flow 
velocity,  aid  ..otegcity  of  the  ice  cover.  3y 
nonitoring  the  river  aievatioo  and  ice  cover  at 
several  locations,  we  have  found  that  eaco  of  toes*^ 
wavo  oaraieters  affected  the  response  of  tiia  ice 
covet.  rne  steepness  of  tie  wave  front  depends  upon 
to?  initial  river  stage  and  the  anplitudr.  of  tne 
release,  and  is  a*,  inportajt  pacanetec  iifecting  th? 
stability  of  tne  ice  cover.  The  seguence  of  events 
leading  to  orsnup  of  the  relatively  thin  ice  cover  on 
th‘>  Hudson  vas  identical  to  toat  reported  for  otner 
tiv>rs  haviig  different  pnysical  char  act et i st ics  and 
•left  thicker  ice.  Tnese  studies  have  revealed  that 
pul. 3 el  releases  ot  a  ptactical  lagnitude  were 
effective  in  ceioving  the  ice  cover  froi  the  reach  ini 
provided  basic  data  tor  aaalyis  of  river  ice  cover 
breakup. 

HP  2175 

CDHPOTER  INrERPACIRS  DF  HErSORDLOSlCAL  SBBS3BS  IB  i 
SEVERE  NEATHEB  AND  HIGH  RFI  EMVIRDISEIT 

Rancourt,  K.  et  al 

Eastern  Snow  roni'^cenco,  42nd, 

•  I9r>5  ]  p.  205-2  1  1 

7  ret'. 

41- t496 

Govoni ,  J.  Oxton,  A. 

1  St  or ol ogi cal  instruaents,  Jofiputei  ipplicitions.  Ice 
d-'t»ction,  rca  loads.  Power  line  icing»  Protection, 
Ti^cxistorc,  Radi?  coxn  j  me  at  1  oa ,  Transaission  lines, 
Mind  f  actors 

fi.rf'.ods  ate  dsLineated  whereby  the  outputs  ot  ten 
Jitfereat  sensors  used  in  a  study  of  wind  and  ice 
lo.iiittg  on  a  cable  ace  protected  Icon  Radio  Pcegueacy 
Interference  (3PI)  and  sevace  weathoc,  and  processed 
for  logging  on  a  conputei.  Twelvs  sapacat*  signals 
fioa  two  typas  of  ice  detector,  two  types  of  cable 
load  cell  (including  one  tti-aiial  load  cell),  a  pitot 
static  aramoBiet^r,  a  wind  vane  and  a  tberiistor  are 
lotioiuceJ  into  a  Digital  Eguipient  Corporation  HIN;- 
11/23  computer.  Four  of  these  signals,  wiicn  would 
otherwise  be  i 1 coi pa t ibl e,  are  conditioned  for 
icceptacce  oy  the  coaputet.  The  signals  represent 
higa-ipeed,  consecutive  saaplings  of  rapidly  cnanging 
piraautars  at  a  saspling  freguency  controlled  by  an 
operator.  Saaolei  data  ar>  logged  on  a  printout  and 
are  tcanst>trei  to  magnetic  tape  for  off-site 
analyses.  These  lethods  operate  successfully  on  the 
sunlit  of  Nount  Hash.ngton.  a  location  known  for  its 
naesh  weather,  in  an  environaent  wltn  poor  electrical 
ground  and  relatively  high  radio  and  television 
f ceg ueDcy  lotecfecence. 

HP  2176 

BBTB0B0L03ICAL  AND  510H  CDFEB  HEASOBBHEITS  AT 
GBAILINS,  RICRIGAN 
Bates,  R.E,  et  al 

Eastern  Snow  Conference,  42d1,  1985 
[1935]  p. 212-229 
5  refs. 

41-1497 

O'Brien,  H.N. 

Electronic  eguipnent.  Snow  cov?r  effect,  Snowfall, 

Snow  physics.  Snow  depth 

O.s.  Arny  Cold  Regions  Research  and  Eagioeecing 
Laboratory  is  currently  conducting  ceseacca  pcograts 
directed  toward  determining  potential  effects  of 
airborne  snow,  snow  covet  and  various  ne t eoc olog i cal 
paraaeters  on  electromagnetic  systees.  Taese  programs 
repaired  extensivs-ieteorological  and  snow  cover 
characterization  during  the  winter  of  1982-33  and  1983 
84  at  Caip  Sruyling,  Hicbigan,  which  are  suiaacized  in 
this  report.  The  paper  also  gives  a  description  and 
discusses  the  cold  weather  accuracy  and  reliability  of 
tne  automatic  recording  systexs  and  sensors  employed 
at  the  snow  experiients.  descriptions  i u e  givea  of 
snow  cover  xeasureient  technigues,  sensors  utilized 
and  their  accuracy  for  providing  the  physical 
properties  of  30OW  cover  backgrounds. 
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BT&LB&riOB  TBB  BBEOLOGIC&L  PBdPBBTIBS  9P  :3L09flB 
IIDOB  5Bi  ICB 
BcoiiBf  B«  L.  et  al 

latecDitiOQil  Conference  on  l^e  re3haol04y,  1st, 
Caibcilge,  nk,  Jane  1986.  Proceedings 
BerllDr  Springer,  1986  p.55-66 

14  rofs. 

%1-1S82 

Bichter-leage,  J.&.  Cox,  G.P.N. 

Ice  creep,  Bheology,  Sea  ice,  licrostcucture.  Ice 
strengta.  Stress  striln  dligciis,  Joipressi?e 
properties.  Porosity,  Grain  size,  Pressure  ridges,  fee 
crystal  structure 

The  ch?ologicjl  properties  of  coiuioar  aulti-year 
ridja  ica  tested  aider  uniaxiil  conpeession  at  -5C  and 
-20C  are  analyzed  in  tens  of  ttie  aaterial 
iLcrostructir?.  flicrostcuctiral  pariaeters  coiisid?red 
incLidel  porosity  and  gram  size.  Strain  rates  were 
?acie3  fto»  1 /1 00, 0 OO/sec  to  1/1j0  sec.  A  single 
intejLiL  i 3pc esen ta t ion  nas  asad  to  nolel  the  uniarial 
natenal  constiturive  oqaatroi.  fesait;  n  i 
iefiaite  effect  of  porosity  aid  strain  rat^  on  th’ 
aerhanical  behavior.  However,  griin  si.:-*  vas  not 
foani  to  ;>i  go  1 1  icai  1 1  y  affect  pi  o  per  1 1  *» ;  .  or)t>%i'Iy 
LjecaJa-?  th’  5:aiQ  sizes  for  colaT.iar  sei  ic» 

I* or?  iLL  qaite  lar^e  (1=13  to  40  r^s).  r:i,*  taeoloji'jl 

prop.'LtL»s  also  shonod  soar-  a  o  n  1 1  n  ear  1 1  les  which  have 
not  been  oo^eivei  in  nonsdliie  ic~.  Pirally,  i 
V  IS  ;r  0  p  I  a  ;>  1 1  ;  r ->  p  t  eson  1 1 1 1  on  l>  l  *  ;  oa  i  on  1  '  I  a»  i 
focialicioa  waich  ci/ht  be  beittT  ..uit.*  1‘oj 
ct»  ac  ic  t  er  i  z  i  n  1  the  piopettL*s  of  bea  lo'-. 
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flELO  rN7E3TI3MION  OF  ST.  -alSF-iCL  BIVB3  HtSOIMI  l.'S 
OASS,  ilHTER  DP  1933-84 
>  ,  i .  ■  .  '  t  1 1 

'I.S.  D:pa:t3‘ht  )f  rc  insPOL  f.  i  t,  ion.  St.  ,.iwC"ir:* 
j^awiy  3  ■*  V  •  I  0  01  'r,  t  corpordtioi,  ?f?roit  Aaj. 
r;rsL  3  -  -  S4-:-.;;r)  '^sa 

•i'jp. 

/  3  c  0  f  9 . 

41-1669 

■  i  ;  i  •  > ,  1 1  0  n  ,  ' .  . 

'  1  1 1  .i,  <■  i  V  •  i  it  ,  1  z ;  I  I  f  e ,  r  c  o  v  •:  t  n  i  :  *  i  e  >  •; , 

^iV'i  low,  I:‘  Ic^  fl)?-.,  Wit»*c  teapf.f  i  t  ir--» 
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F-rirmi  OP  S'^lTDS  OH  ICF 
!  a,;o:  ,  S  .  P.  •“  1  I 

'MiiBOdt-,  ToIIm',  V{,  Ice  SesQirch 

.1  r  .  ■  [  1 1  .)i  y .  lit.  s3/-.5b-012 

ap, 

AP'.t  c  t  n  til  i  :  , 

41-2134 

;  r  1  / 1  i  i ,  ■  ■  . .  T : . 

■'  1  l  ;  r  .  )  •  ,  •  - ,  ,  .  f  -■f  ‘  i  ce  ,  :  J  :•  .  :  '  ' 

r  i  r  T  :.<•  or  i  •- 
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;i-  ,  At.  r)>phii.c  coaipoiition, 

ft  '  l  )  0  1. 

r  H :  1 B  ’  t.  '  0  jb-‘tv‘‘1  ri’pjrioj  here  ar*?  ptiaacily 

ozjii’  oiKinj  iitios;  saxiaai  and  Biniaua  ozone  aaoiit-j 
':oi-  1  OMi  t  n  ■  IT^;  if.titoti:  aeioool  c  one  en  t  c  a  1 1  on  s 
ml  tcin.^pjct.  (ir.ifotc  t*Mo3oi  co  q  c  ?  n  t  ca  1 1  on  J  w*r? 
obs^rvel  n  Li*  Antaicti:  trooosphere,  except  in  ti? 
viciaity  of  cirrus  layers  -aloft,  and  in  aoic.t  or 
duly  layers  near  tb.-  sjcia:*.  Enhanced  ozone  xicing 
ratios  occurred  in  troughs  about  the  peripiery  of 
Antarctica,  aal  lo  slirhtly  tiibJlent  layers  near 
■ountiins.  Ozore  and  aerosol  concentrations  observed 
ov‘>r  a  wid^  j^oqtaj^hic  area  of  Antarctica  were 
stratified  into  two  altitude  classes,  and  the  results 
lappel.  9zoi?  coocea t r j t ion 5  in  the  aid  troposphere 
(SSO  to  403  »b  levels)  were  siall  and  nearly  invariant 
over  to?  nt-^cior  of  Antarctica.  Ozone  concentrations 
in  the  upp^r  tropospheric  (433-330  ab)  layers  varied 
greitlf,  and  becaae  quite  larje  over  troughs  and  aoout 
thf'  oetiphety  of  Antarctica,  and  in  the  viciaity  of 
high  lointaina.  Ozone  exchange  appears  quite  vigorous 
in  the  upp^r  troposphere  and  frequent  aerosol  ''cchange 
occurs  lo  th?  lover  troposphere,  but  the  stabiLitfc  of 
the  liddle  troposphere  inhibits  Mixing  along  the» 
levels.  V'ctical  profiles  of  aerosol  concentration 
indicate  an  aerosol  decrease  of  25  particles/cu  ci^'Ki 
in  clear  air  over  Antarctica.  Hoist  and/or  cloudy  air 
over  and  near  the  Boss  and  Weddell  Seas  is  enhanced 
with  aerosols  relative  to  this  dry  profile.  Hoist 
layers  over  the  interior  of  Antarctica  are  also 
enhanced  In  aerosol  concentra t ion  in  coiparison  rlth 
dry  antarctic  air.  (Auth.  lod.) 
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BBSIOffAt  ABO  SBASOIAt  OISTBIBOrZOiS  OF  LOf  PBBS50BB 
fBArBBS  STSFBBS  II  AID  AI07I0  lOBfBGIAl  BATBBS 
Bilello,  fl.A. 

International  :oDf3re&ce  on  Polar  Lois,  Oslo,  liorvaf. 
Hay  20-23,  1986.  ?roceedla9S.  Edited  by  H.  Lystad 
and  O.G.  Houib 
[  1986]  p-53-66 

S  refs. 

41-1799 

Atiospheric  circulation,  Atiospheric  pressice,  sorfice 
teiperature,  Veatber  observations,  llnd  (lateocology)  , 
oceans,  Heteorologi cal  charts.  Seasonal  viriations, 
Nortay 

A  North  Polar  region  consisting  of  lost  of  the 
Scandinaviaa  countries  and  the  aajor  water  bodies 
surrounding  these  nations  was  included  in  a  study  on 
the  ragLonal  and  seasonal  distributions  of  low 
pressnre  surface  leather  systeis.  The  region  was 
divided  into  six  zones  a pproxiai tely  siiilir  in  area, 
and  surface  weather  naps  for  three  raodoi  years  were 
obtained  for  detailed  analysis  of  daily  occurrences  of 
surface  lows  tiat  passed  through  these  zones.  Ibe 
survey  included  the  lowest  is.baric  pressure  that 
:  ! 'uf  1  *^^1611  the  low,  the  intensity  of  the  pressure 
gruiirct,  the  zone  (or  zones)  in  which  the  low  was 
locit>d,  the  fcontii  systeg  associated  with  the  low 
and  Its  direction  of  aovei.?ot.  The  results  of  this 
cofiprehensive  data  set  were  then  suiiarized  and 
seasonal  and  t-*gional  variitions  of  taese  lows  and 
tneir  ch  a  ca  c  te  r  ist  ics  wer-*  obtained. 

HP  2182 

STfiacraSE  and  DTSLECTBIC  PBOPEBTIES  at  4.3  AID  9.5  3ffZ 
OP  3ALIIE  ICE 
Arcon*',  S.  A.  Gt  il 

Journil  of  qeoohysLcal  research  Dec.  15,  1906  91{C12) 
p.  14,281-14,303 
35  refs. 

41-1957 

Gov,  A.J.  HcGrev,  5. 

Salt  ice,  S?a  ice,  slaulatioo,  tee  structure, 
Oi^Uecttic  properties 

Salinr-  ice  slaor  removed  f:ov  ice  sheets  grown  in  an 
ojtioot  pool  hjvr  jeen  studied  and  related  to  tae 
otplijx  celitivn  dielectric  per*  it  tif  1 1  y .  fhe  salin^ 
cc*'  closely  sisuisted  Arctic  sea  ice  lu  ita  strMctaral 
ir.1  Sdiinity  enur  i  :tecistics  which  vece  r?jJlatly 
loniloied  in  a  r-icier  of  ico  sheets  qrovn  liricj  ih> 
winters  of  1983-1934  ind  1984-1995.  In-situ) 
ttiasgissLon  leasureients  it  siailar  fregjencie.i  nen* 
il.ij  r-ade  on  the  ice  soeet  itself  using  ?ntinndj 
located  above  and  beneath  the  ice.  The  sLio 
*  i  sureaen  ts  were  sade  during  waning  froi  -28  2  to  -2 
2  on  slabs  gto^n  dicing  tn?  .inter  of  I9d3“19e4  (4.7S 
3dz)  5d2  during  a  varaing  and  cooling  cycle  ov*‘r  i 
slightly  larger  tf^jperature  rings  on  slibi  grown 
during  th^  wintei,  1984-1995  (4.60  and  9.i3  IHz). 
Be^jlts  froB  tie  two  wint'cs  are  coi pared  ml  tb' 
li:.'er?nc?s  inily;.  *d.  Tn.  (D-.SLtu)ajisuL;i2ntJ 
snowed  extrea'^iy  '  i  Th  .a  1 1- i  aut  i  on  for  the  young  { ' 
c»)  Dcinc-iLcn  i:  .  Goo.:  ijteeient  wiS  round  b-?t».  'n 
data  lot  the  sof;  dosalir.jted  saaplec  jni  t  a  eot  •  i :  i  1 
vilue?  predicted  oy  a  previously  proposed  dielectti: 
iixing  Bodel  taat  was  ao titled  to  account  tor  th? 
brn.e  poctot  gsoa-?Lry  obi»''rvi*i  in  torn  .“?:tion->,  mi 
jlsj  Dy  incLuJing  a  bul<  con  duct  iv it y  teri  to  ic:ount 
for  the  obs°Lvei  loss  (Autn.  cod.) 

HP  2193 

OVEBLAHD  ELOB  IA5TEBATBB  TBEATHEIt  AT  BASLBT,  S.C. 

Abprnitny,  A.H.  et  al 

Water  Pollution  Control  Felecatioo.  journal  Apr. 

1965  57  (4) 
p. 29 1 -299 

12  rets.  Discission  by  C.J.  lactel  and  r.P.  Jenkins, 
Ibid.,  Nov.  1936  ,  35  (1  1),  0.1378-1079,  i  refs. 

41-1899 

Baste  treatienc,  Vater  treitaent.  Land  reclaiatioo, 
Cheiical  anal,.!^.  Design 
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BP  2194 

BTfcLSIttOB  0?  SPOT  HBf  SIBOLiriOl  OBTI  POB  C3&PS  3P 
BB3IIB8BS  BPPLICATIOBS 
H.  L.  et  il 

10  spare  i.?seirra  7)95  5  (^7 

P.61-71 

9  lofs. 

41-1917 

Potty,  Z. J. 

’oBDt?  Sp^^tiosropy,  Pbatointeipc'titLJi, 

Hita  pr>::r55La],  Dreiqinq,  Watet  reserves,  B-olo:}/, 
‘'riqhtn?oi> 

r'acii;  lao  3aiioL  198}  tnc?e  Jotps  3f  Bijinerics 
pi:>-)2Zt  sitps  Were  jvecflovn  as  part  af  tha  SPOT 

PiDbatait’  1 ' Ous^ t va l i dq  is  la  T3rc?}  'U  j a 
hJSDlatian  ?i5ibl?  (HPV)  siiilatioD  caapaijn.  rh> 
thiR.'  sitoi  v^Lf>  Chesapoiko  9ay,  laiyland,  a^tliQ 
Lakt?,  )Pio,  ani  La?  qui  ^acl»,  1inn?sDta- 
'‘ul  t  L  S3  j 't  r  i  1  iBa7>‘ry  lata  at  a  2U-b  resolution  for 
ihic.J  spRCttal  banis  (0.60-0. js  lirron,  0. SI-3. 69 
Birron,  0.7i-3.'^3  nicioni  woe?  obtiinai  for  2arh  of 
thf  iit.±  wer.*  aaalyiai  for  use  in 

U’.Jjinq,  !-'rt:*jtion  r'sjuis?  aanaqaa^at,  rfitar 
quality,  aia  vildlife  habitat  app 1 ic i t ion s. 

HP  2135 

fOLDIHS  IN  THE  3REBILA4D  ICE  SHEET 
i*hil  1  an  i,  1.1.  ?t  li 

louir.tl  of  jopriysiril  t;>soac:n  Jan.  13,  1937  92(}1) 
u .  3  j  -  *  9  • 

2  0  i  :•£  .. 

41-1975 

Joz  f“<  ,  K,  C. 

1  r  ■>  l2'  diHornation,  I  r**  stiu-tute,  Saiio  ■»::no 

souniiTi^,  lr»‘nl-n3--Dy'‘  3 

l-'fotrition  of  lay'rinq  nto  tolls  is  ®oi>l?5  for 
j  lin^iL  vis-rJUii  Helium  sovinl  ov?t  a  igcollam^nt. 
''olis  »:•  l.*i'‘Cat;'l  by  fL04  /atiatior.s  causvi  by 
Lf'li’f  on  tn^-  i  pool  lor  n  t ,  va:iatioi4S  in  fci^tioa,  ot 
rs  '  ®ni'‘l  i'  apnlioi  ta  tol  i>'  foroinj  now  13 
*.u.-  ;l  ■>'T.lan-l  ICO  snoot  nr-at  )y'-  3,  tot  wnisa  not'' 
'OBr-l’t?  i\Ti  itk'  ivailiyii''  tain  tot  iQilojous  salil 
•ictn  situitianr,  ani  for  which  tho  >1^colLcment  is  it 
ot  n»?r  th»  u»},  rh‘»  foils  (rrfavsionqt  L  9-9  kal  ic:? 
Kic'ctii  t>v  t  i  1 10  leiloctior.  jOUiKnq.  leasucal 
sucfir*  fofociation  jnJ  lefocaition  cate  ite  pssl  #ith 
ih'  Lilli  L?.‘.ults  to  t''tt  th>  theory.  Calculatel  fold 
laif'litjl*  I  ,  orily  U'jS  t.aiu  thit  n'lsurol,  wiito 

t  h  :  1 1  *3  fhjt  fho  ihf'Oty  i;  » »i7)i  t  are  i  a  1 1/  c*orrr*:;t. 
Invpision  of  tho  lita  to  ciloilato  basal  dra}  ml 
v’loutv  vi:Litioii>  i:»  not  h'lpfal  foe  neac  Dyo  i 

laiy  3itfor''nt  bi'-jl  ooindacy  conditions  rir 
t)  t  r.  Jb;-oLVod  1  ■  t  or  0  1 1 L  ons, 

HP  2135 

BETEHriDN  HO  RELEASE  OP  HST4-S  BT  S3  ILS-- BT4L01 TI 3* 

or  serESAL  iooels 

Ap.  aenne,  *1  al 

3  *0i  ^  C  B  1  j  m.  1  Hf»s  19(1-9) 

P.  1  3  1  -1  'j4 

2  9  i  •  f  > . 

41-2139 

kotuby-ABi-n'-c,  J,  ‘lelii,  H.1. 

Soil  ooipositun,  Soil  cjoBiitcy,  rotals,  3oLution>, 
HoiilS 

S?v''cal  kinatic  boIrIs,  inclalin}  iiravetsibL^  aai 
rovvrsible  1st,  2n 1 ,  and  oedae  aodels,  aid 

sevocal  ?qiLlibriut  loJols,  iicliding  the  linear, 
Lanqauii,  two-sutface  Lamnuir,  and  Fceunilich  aodals, 
were  eviluitei  for  their  ability  to  inscribe  the 
retentioii/celiisfc  of  Cr,  Ci,  an!  Hq  oy  various  soils. 
The  c? t ?nti on/r elei sc  data  wace  obtaiaad  usiij  a  batch 
ceactioa  Bathod.  In  general,  no  siaqle-reaction 
kinetic  Bolel  fit  tha  data  ovac  tha  ?atLL3  tiia  aoi 
coQcaatcatioo  ranges  studied  cor  any  of  th?  tatals  or 
soils.  rh3  calatioaship  betv^aa  the  anount  of  natil 
retained  by  th?  soil  and  tba  concentration  of  letal  in 
solutioi  was  described  by  either  the  two-surface 
Lanqiaic  or  Fcaundlich  lodels.  l  significant  fraction 
of  tba  Botils  retained  by  taa  soil  was  not  ralaasai  to 
solution  aai  was  not  eichanqea ble,  lodicating  that 
sone  ircevarsible  cetention  of  the  aatals  occurred. 

The  results  suggest  that  a  Bjiti-ceactLOo  lodel 
consistiug  of  irreversible  and  reversible  kinetic 
•odeLs  IS  needed  to  fit  all  tie  data. 


BP  2187 

BULK  TBABSPBB  COBPFICIEITS  FOB  HEAT  AND  H31BIT09  DTEB 
LEADS  AHD  POLYITAS 
Andreas,  E. L.  ?t  al 

Journal  of  physical  oceanojcjpny  Nov.  19-j6  16(11) 
p.  1875-18tf 3 
42  refs. 

41-2220 

Hucohy,  B. 

Polynyas,  S?a  ice.  Heat  tunsfec,  lucbul?nt  bouidiiy 
liy*r,  1  a t h ? Ba t ica L  ooiGls 

To  develop  a  uaifi^d  i^thol  tor  pi  c  an^  t  ■»  c  1 21  ng  tnc 
tJtbuler.t  transfer  froa  op*c  water  suciouoJjd  oy  pa:'', 
1C?,  a  rianilysis  las  oeen  aaJ^^  ot  lata  raportei  in 
the  litetatare  on  romoiitua  and  heat  tiihs:?c  ovoi 
Arctic  leads  ai  i  polynyas.  Tno  neutral  scaDiliiv 
value  of  the  13-s  Jcaj  coefficient,  1.49  (  .331,  is 
indopendent  of  wind  spe?d  and  open-wit'^r  t?tch  for 
winls  iron  1  to  13  m/s  and  tutchos  fcoai  7  to  53  3  i. 

Th’  n’utral  stability  vali?  01  the  13-a  tracsttir 
coefficient  for  sca-siblt?  i->at,  ^|JN1J,  is 
pacia3t?riz?i  wirh  the  nohdinensioiial  tetch.  No 
coDipelling  reason  w,is  founl  to  beli’V’  toat  the  hjln 
ttdQsfet  co-»fficijr.L  for  lit.'fit  heat  ij  ‘..::?Leat  froa 
iJlNlO  wiich  ladies  that  horizoatal  hoso)?rieity  aa/ 
not  b’  a  5ev?t?  coi;-tc.iint  for  eviliatnj  scilac 
ttaosfec  coe  t  f  i  cie  0 1  s.  Th’  bulk  tcinsrec  coef  r  iciMit.s 
ictially  u'-.?!  in  noh-ling  turbulent  tr.insf?r  over 
leads  aud  poiyaya..  ire  ierivibi?  if  toe  iLao-.pn?tL: 
stioility  15  koown.  Lastly,  a  simple  fora a  la  u 
dovelope)  tor  ^stinatin;  ooe  of  the  f’tcn  ficiort:  :  r  oi 
an  easily  ontaioable  bilk  Bichacdsoo  njBb?c  (Auth. 
mod.  ) 

BP  2189 

fltCROHAFE  DIELECTRIC,  STBaCTOBAL,  AND  SILIIITY 
PROPERTIES  OF  SIH3LATED  SEA  ICE 
Arcona,  5. A.  ?t  il 

lEEC  tt  insictior.s  on  j  ’oscit’nce  aid  cenote  Jon^in; 

Nov.  143'“  ''.E-2^(^)  {Sp  -ciil  I'.sae) 

Internatior.il  leosci'^nc'*  11  i  :-'aot‘'  SyaposLUt 

(lOAPoS  *85),  \Dn‘>r.->t,  1A,  -ct.  7-4,  1435, 

[  Pi  oc  e;-*  ling  5  ) 
p. 632-939 
15  cofs. 

*1-2297 

»ow,  .A.J.  ’lci:-'*w,  s. 

Ice  ccyst.il  atiuctire,  let?  eiectiLCal  pc  op  •  c  ti 
.11  cr  owa  V  ’  J,  Sea  ico.  Ice  salinity,  3ic.*le7tc  : 
pc  oo^'t  1 1 '??  ,  Ici  phyiric? 

7n»'  cc  y  it  a  11  in  e  structure',  .nlinity  :h  it  i  :t’ c  i  ^ti- >, 
anJ  Ticrowive  ii.‘ijctti.c  frofcrti'ii  ot  atcificnll; 
gcowi.  ‘.aline  icc  jie  tr“L?nt.ej.  Th?  ico  was  jijw:.  in 
il  outioot  oooL  containing  «ralt  wit'c  ot  23-25  p'T 
aill  •  ilinity.  Tr.  ■  .^tiactice  uni  salinity  pco:il*.»  o: 
thi4  ice  3h?et  closely  sii-latei  thoo.’  toinl  in  ateti.: 
(itsf.-yf'2r  sei  ic.*.  T.j-'  coitti-:*.?  relitive  iieiectri: 

p*raittivity  of  slaon  leao/'-.S  froc  the-  ic.*  sheet  wa> 
a^asjcol  at  u.75  Z  \?  aa  a  :u notion  of  t»jyjEitii.*. 

Ti  ?  slaos  w?r2  pla:ed  betw.iot;  opon-enl  wavo^aila 
cadiatocs,  and  dielectric  acopetrties  wn*r-.  cilculatL'i 
1100  the  forward  scittetinj  com  1 1  ci  3n  t.  Tie  reiajlcs 
Snow  noth  too  real  end  loajiniLy  parts  to  vary  almost 
iQ  direct  proportion  to  tne  Ltine  volui?  wita  vila?^ 
for  iBdjinary  showrn.;  lor?  variation,  and  1:3  coipir^j 
with  the  pt’vious  wor<  of  oth. ers  or.  actual  soa  ics 
SaDpl?3. 

BP  2189 

PROCEEDINGS 

International  Dftsbor?  dechanico  anl  Arctic 
Eu'jinsecing  SyapoLMua,  btn,  Houston,  reJti:>,  lai.  1-S, 
1987 

New  York,  Anecicdn  Society  ot  'I’chanicdl  injine?cs, 
1987  4  vols- 

Refs.  pissia.  For  .“electel  pipers  so,*  '<1-2335  through 

41-2449. 

4  1-2394 

Lanariiii,  7.3.  ol  Sinha,  N.<.  ei  Nang,  Y.5.  ?1 
Goff,  P.D.  ad 

Offshore  structures,  3tfsh>re  drilling,  I:?  loads.  Ice 
navigation,  Periafcost  physics.  Ice  conditions,  Ico 
physics,  Engin?eciQ.g,  leocingi.  Ice  solid  loteifacc 
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BP  2190 

BB4T  r^lISfBB  rBABICTEBISriCS  OP  k  C0B8BBCI&L 
rBBBBOSCPHOli  IITH  II  IVCLIIEO  BPIPORITOB  SECriDI 

Zaclinq,  J.  P.  ?t  al 

IntacftjtioniX  Dffshoce  «ecttiai:;s  and  lc:tir 
ED7ia3?cin?  syiposiui,  6th,  ajuston,  Texas,  lac.  1->, 
1947.  Pro^eeiings,  Vol.4 

Sew  Tacx,  iaacicaQ  Society  ot  MerhinLCii  EigLoaecs, 
1937  D. 79-34 
11  tefs. 

41-243S 

Uayneb,  F.  D. 

Kaat  tcitisfec.  Pipes  (cuoes),  Suegcaies,  Aic  flow, 
Evapocition,  Sind  velocity,  Wind  tunnels.  Tests, 

Thei nosyphons 

Laboratoty  tests  nave  been  coidueted  oa  a  fuLL-slz» 
coiaecoiil  tiicaosyohon  in  aa  ataosphecic  wind  tunael 
located  it  the  D.S.  Ariry  Cold  Begions  Beseiccn  and 
Engineecing  Labocatocy,  ianovjf.  New  haapsiice.  Tie 
tost  ViCiaMes  weie  evapocato:  angle,  wind  speed  and 
uf'at  ttansfec  cate.  The  effaots  on  thecaosyohon 
.oeri  oc  I  i  nca  of  nearby  walls  orianted  pacalLeL,  at  4  5 
iegt-:‘33  ini  at  cigit  anqlas  ta  tae  ate  tiow  licection 
hate  also  studied.  Ail  ^pee!  was  varied  between  3  and 
S  sietecs  pjc  sicon^  in  t?c  iarceaents.  Evaporator 
angles  wer'‘  varied  ftOB  d  to  i  degrees  in  d-deg 
Lncr?D  =  it:i.  7eat  transfer  cates  weie  varied  between 
000  and  1'^)03  watts  in  two  incceaenta.  Tne  aic 
tespecituc?  far  all  tests  was  about  -17  degrees 
Zf'lsius.  ^3st  r<-'SuLt3  are  ucasantad  showing  theroal 
cor  1  j  c  t  anc?  of  the  t  h  fflosy  ph  o  n  as  a  function  of  wind 
spt't'l,  tvaroratoi  inclination  ingla  and  heat  transfer 
cat*',  cond  uc  t  a:i  c  wero  J?t>rained  to 

ircLJiS'  with  incL.'asing  wind  sp>ed,  incteaso  witi 
if.cc^jsiag  Inclination  a.aglo  and  gen‘*rally  decceas' 
with  inctt-asing  heat  transtec  rate'. 

«P  2191 

EXACT  SDLOrrOH  FOB  HELTIIG  OP  FPDZEB  SOIL  BITH  Tail 

CONSOLIDATION 

Cu  nac  i  i  r.  i ,  / .  J. 

^  nt  r*  r  n  1 1 1  o'i  a  1  ):fshoL<>  “'‘ChaniCo  aul  Arctic 
;  n  g  1 1  a  a :  i  r.  ?  waror.iai,  hth,  Haiston,  Texas,  lac.  !•>, 
1J"7.  ^loce-^lingi.,  VoI.j 

'■-•w  foc^,  'cicdn  Society  or  I'cnai.icii  Eigiaaers, 

1  Q  7  3.97-101 

9  l  e  f  r. . 

41-2408 

rniw  coni>oii!ition,  Uouni  niwing.  Thawing  cat?, 
Straiis,  Sr'faa  pcooloT.,  Ar.aW^i  (ca  t  hooat  i  csj 

solution  is  arplicaui-*  to  the  thawing  of  a 
-oil  f  ji  wiicn  tne  thaw  stem  is  zero  and  tae  daosity 
ratia  or  ti'  fcoz'»4  ini  thawed  ciedn  is  on».  1ow?v?r, 
It  IS  W'li  rnown  tnit  the  tnaw  stcan  cor  taiy  soils 
I;.  non-Z'co.  \n  *<icf  solution  oi  tie  pioolos  is 
■’ t  ’  1 1 ■a  1  :  0 L  too  ca'>t/  ot  noi-Zf-co  thaw  strain  and 
vaciaiLo  iorip-ity  tatio.  rn'  tnaw  sttai:.  can  hiVi  a 
j  ^  1 1.  L  c  a  r,  *■  effect  upon  cht*  rate  ot  thaw  when  coipatei 
t  .)  tn.'  s^unann  solution.  Tn  502?  Casas  tl. »  'leuDinn 
aol  itiot.  cm  ovi-'Ct  c  e  lict  tn*-'  tnaw  1:*ptn  by  sot?  tnin 


!1P  2152 

CONTRIBOriON  OF  SNOB  TO  ICE  B9I03ES 
■  jJt  ‘C  11  or. ,  "'.A.  ?  t  a  I 

:  nt  '  L  r.  a  ti  or.  1 1  oftshoc^  •  cr.  a  n  i  c  a  and  Acetir 
'‘ngioominj  Syrposiua,  bti,  Houston,  Texas,  lar.  l-o, 
l^"/.  Pc  o:  *e  i  i  ng  3,  Voi.^ 

N' w  Yock,  Ajn.ican  .Society  of  lechunical  Smina’cs, 
1Hi7  n. 133-137 
■>  I  f  s . 

41-2414 

■:'h''tt70LiC»,  J. 

Tc.’  :c>5-ing5,  Ice  cov^t  straogftt.  Snow  (con  stc  uct  i  on 
Dat'Ciill,  rrt'zing,  l-'fdt  tensfee,  aeacing  »tceijtj. 
Ice  rover  c^iicknpss,  .Saow  depth 
Th--  col’  of  snow  in  the  constcuction  ot  ico  oiidg’s  is 
iinciss’i.  It  lb  snown  that  it  aas  liaital  valJ?  is  a 
strurjticil  c’LnforceBent  ar.  i  :hen  orily  by  lidiog  water 
mi  fem/rng  tne  cosuiting  sljcty.  Eguations  ac? 
nr»3?T»-?l  i-tilling  the  energy  transfer  during 
ft-'Zin?  a*  1  water  layer  vs  a  water-snow  slurry  aoi 
th‘  tiD>..  involved  witn  ?ich.  Nituial  ice  thickeoing 
i,  it.iibit?!  by  the  ir.sulatang  property  of  the  snow, 
but  .i,ow  can  b"*  used  eft^ctiv’Ly  as  eitnet  a  lovaling 
or  surface.  jne  snow  saould  be  of  joifoca 

i'nti  a  0 i  lot  Bounied  or  winicowed  to  avoid  deflecting 
tf;«  )  -  '  J  w  1 V  froj5  the  watet  ^.jrfice.  This  would 
:.uu;:fiitLiLly  w-oix’o  tne  carr/mg  capaoity  of  toe  ic? 
.m:  3}  •. 


BP  2193 

CDIPIIED  COSPIBSSIPE  STBnSTH  OP  HOBI20ITIL  PIBSP-TBIB 
SEi  ICE  SiMPLBS 
Bichter-Kenge,  J.A. 

iQternat ioni I  7ffsnore  RecaaDics  and  Arctic 
Engineering  SyiposiuB,  6th,  Houston,  Texas,  lar.  I-S* 
1967.  Proceedings,  7oi.4 

Now  York,  Anerican  Society  of  SechaaLcal  Enginears, 
1987  p.  197-207 
30  refs. 

41-2422 

Ice  strength,  Coipcessive  aropecties.  Sea  ice.  Ice 
crystal  structure.  Strains,  Tests,  Teapatituce  effactj 
A  total  of  110  first-year  sea  ice  samples  frot  Prudooe 
Say,  Alasxa,  were  tested  10  unconfi&ei  and  conrined 
constant  strain  rate  conpeassion.  AIL  of  tie  tests 
were  perforied  in  the  laboratory  on  a  closed-loop 
electcobydtaulic  testing  oachina  at  -10  C.  The 
confined  tests  were  perforaed  in  a  conventional 
triaxial  cell  that  naintained  1  constant  ratio  oetween 
toe  radial  and  axial  stress  to  siaulate  true  loading 
conditions.  Tnree  strain  rates  (1/100,  1/1330,  and 

1/100,000/s)  and  three  ratios  between  radial  ani  axial 
stress  (0.25,  0.90,  and  0.79)  were  investigated.  This 
paper  suaiarizes  the  field  saopling  ani  testing 
tecnniques  and  presenta  data  on  the  etf’ct  of 
confinenent  on  the  coapcessive  strength,  initial 
tangent  modulus,  and  failure  steam  of  the  rce. 
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DyNiniC  INILTSIS  OP  FIILDBE  BODES  01  ICE  SHEETS 
ENCOONTEfilHG  SLOPIHG  STBDCTORES 
Sodhi,  D.S. 

International  Dffsnora  Hecnanics  i nl  Arctic 
Engineering  Syjposiua,  6th,  Houston,  Texas,  Har.  1->, 
1997.  Proceedings,  Vol.4 

Sew  YoLk,  Asecican  Society  oi  H^chanical  Engineers, 
1937  p. 291-234 
6  refs. 

41-2433 

Ice  loads,  Dynaaic  Loads,  iffshoc?  structures.  Ice 
solid  interface,  Floating  ice,  Analysio  (satneaitics)  , 
Ice  cover  thictness,  Velocity,  Ice  sheets,  Surface 
pcoo^’rties.  Ice  deforoatioa 

Th?  interaction  of  a  sloping  structure  witi  a  slowly 
moving  ice  sheet  usually  results  in  bendiaj  failure  0: 
tne  ICC.  Tie  resulting  ice  oLocks  ara  large  in  arei 
ir.  comparison  to  taeit  thickness,  -iowevec,  wnen  ta^ 
velocity  of  the  moving  ice  increases,  the  failure  mode 
cainges  froa  bending  to  sneac  or  ctusninj,  resulting 
in  very  small  oieces.  This  phebomenon  has  oeen 
oboecv*'1  both  in  t.ne  iaboiatoty  and  in  tne  fieli*  As 
yet,  no  theoretical  tcoatient  has  been  presented  to 
oxplain  tils  transition.  Tr.  this  paper,  a  toeocetical 
formulation  of  tn?  problom  is  presented  la  waicn  the 
icf»  she’t  15  treat.’i  as  an  ice  oean  moving  against  a 
sloping  stiuctute.  The  tojuitiog  dif f et eati al 
eguation  was  soive3  by  the  finite  eienent  letnoJ,  an-^ 
tif*  solution  IS  presented  in  0 oa-dioension a L  form. 
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FREDBr  FOR  THE  SCALAR  RODSBIESS  IID  THE  SCILIfi 
TPANSPER  COEPFICIENTS  07 EB  SI3H  IN D  SEA  ITB 
Andreas,  E.  L. 

Bouadary-layer  aet?otoLogy  Jaa.  19i7  33(1-2) 

p.  I9v- 180 

hef-s.  p.  192-134. 

4  1-2364 

Snow  surface.  Ice  iuifuce,  foujhntiss  coetficient,  wind 
velocity.  Snow  air  intorfuco,  Ic'»  uir  interface 
Although  the  bulk  lyrolynuaic  tcanstei  coefficients 
for  s^'nsiblo  (;H))ind  lat?at  (JE)lh?cit  ovet  snow 
ani  s'i  ice  surfaC'..  are  imosbary  for  accuritHly 
moieiir.  g  th?  surf  A-'*  energy  badget,  tfi^y  haw?  oe?n 
mej-succl  tar-»ly.  mis  paper,  tnorotote,  (jtese :itb  a 
tieor.eticil  aoiiei  that  niuJicts  neut  r  ul- 3 1  a  b  1 1 1 1  y 
valJes  JI  CL'll  and  11)  r*b  functionb  01  tn’  winl  speai 
and  a  surface  tougfir.esj  patairetyi,  Ta*.*  ccix  oi  tne 
aolel  IS  ?bt  ab  L  1 3^  1 1.  g  the  :ntertaciai  sublayer 
profiles  of  tae  sciiats,  t  e  r,  p<.>  ti  tu  t  ?  and  witet  vaj-ji, 
over  aet  ^d  yn  la  L  c  li  ly  acoota  ar.i  rouga  butfices  on 
basis  of  a  sutfiJ.' -  renewal  nojel  in  wnich  turbulent 
eidies  continually  scour  to?  jurfac?,  transferLing 
scalar  c  on  t  a  1 1  a  an  t across  th-‘  intetfic?  0/  loicculac 
diffusion.  Hatchirjg  th’se  iht^.tdcial  suclayec 
''Cjf^les  with  tuo  .r  m  1  -  1  L I  th  J  ic  ineLtiil  sublayec 

pcotiles  yielli  tne  toughnjsj  lengths  tor  t?apecitut? 
and  water  vapoi,  en  cou-lud  with  a  model  ior  the 
drag  coefficient  over  .>now  and  sea  ice  basal  on  actual 
a  e  a  3UL  e  a  en  ts ,  the.,*  roughn-'ss  lengths  leal  to  the 
transfer  cob  f  f  i  c  i ‘f  t  s,  (jEiis  always  \  fiw  piccont 
larger  than  ^.1.)  Hath  decrease  aoo  ot  on  ica  LI  y  with 
increasing  winl  spoed  for  speeds  atov?  1  i/s,  and  both 
increase  at  all  wind  speeds  as  the  sutfac?  gets 
tougher.  Hoth,  n^wetthelajs,  are  almost  always 
between  .001  and  .J019. 
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3att3«  L. U.  et  aX 

EnvirDQAentil  geology  anl  vatir  sclaoras  1987  9(3i 
p. 143-154 
35  rsfs. 

41-2495 

Doe,  B.tf.,  in 

Shoc3  3COSLOD,  Banks  (vateirvifs) ,  Frost  heiva,  Pcost 
veath^ciag,  loa  scoring.  Ice  rafting.  Ice  push 
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Kovacs,  A.  at  il 

O.S.  Iri7  loll  Seglons  Paseic:h  lod  Baginaacing 

Laboratory.  special  report  )ct.  1985  SB  36-33 

tforksbop  oa  lea  penetration  Tarhoology,  2a3,  Sontaray, 

CA,  Jana  16-19,  1996.  Pcooaaiings 

p. 57-133 

ADB-10B  529 

Refs.  p. 131-133. 

41-2655 

loiey,  R.  K.  Cor,  S.F.S.  7aLLaaa,  :4.C. 

Ic?  3o?ac  toirkneSG,  Eleo tr oai g na t ic  pcopertias, 
laiaota  sansing,  Saa  i  =  3,  t-a  loiala,  Diaiaoterr 
propartias,  Elactrical  resistivity,  Srines,  Ire 
physios,  Aoilysis  ( i athesat io a) 
rvo-phas^  Xiaiacttic  airing  ao3?l  results  ara 
prasaital  shoeing  the  elactcoiagnetic  propacties  of 
sea  ioa  versus  deptn.  Toe  aolalad  data  ara  coipirai 
with  fiald  laisurevents  and  siow  conpacabla  results. 

It  is  also  shown  how  the  aiodaL  data  can  be  used  in 
support  of  iBPulse  radar  anl  iirborna  aleotcoaigiaric 
reaota  sansing  of  sea  ica% 
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VABlABtLITr  OF  ABCTIC  SEA  ICE  OBAPtS 

ruckar,  B. B.  at  al 

7.S,  Any  CoiJ  Regions  Reseacjn  ind  Eaginaaring 
Laboratory.  special  report  3ct.  1935  SR  35-33 
Workshop  on  Ica  Penetration  Tochnoiogy,  2q3,  lontacay, 
CA,  Jm»  16-  19,  1936.  Procealings 
D. 237-255 
ADD-IOft  529 
12  rafs. 

41-2662 

Hiblec,  a.D.,  Ill 

Ica  oovsi  stcangtn,  Peueciition,  Ice  rover  tiictiass. 
Echo  sounding,  sea  ice  distribution.  Ice  conditions, 
Ciioitic  factors.  Airborne  agiipaent,  Seasonil 
vaci at  L  on  s 
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01  TIB  PBOFILE  PBOPBBtIBS  OP  3I0EF0BBE0  PISSI-IEIB  5BA 
ICE 

Cor,  3. F. N.  et  al 

D.S.  Any  Told  Regions  Pasearm  and  Eaginaacing 

Laboratory.  Soacial  report  3ct,  1905  SF  36-33 

workshop  on  Ica  Penetration  rochnology,  2al,  lontacay, 

CA,  Juno  15-19,  I'^So.  Pcocaaiings 

p.  257-  333 

AD0-1O3  529 

Refs.  p.  323-3  30. 
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Weeks,  w.  F. 

Ice  iachanics.  Ice  structure.  Ice  covar  strength,  tee 
coAposition,  Ice  daforaation,  lz»  cover  tnicioass.  Ice 
teapacatura.  Ice  salinity,  Ica  sheets.  Sea  ice.  Drift 
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COBPABISOI  OP  IBB  COBPBESSITE  BEBATIOB  OP  BATOBALLI 
AID  LABOBATOBT-GBOBH  SALIIB  ICE 
Bichter-Benge,  J«  A. 

D.S.  Any  Cold  Regions  Resaacch  and  Baginaaring 
Laboratory.  Special  report  Dct.  1935  SB  8i-30 
Workshop  on  Ica  Peietration  Technology,  2nl,  Hontecey, 
CA,  June  16-19,  1996.  Pcoceedings 
p. 331-350 
ADB-108  529 
23  refs. 
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Ice  salinity,  Coipressive  properties.  Ice  strength. 
Stresses,  Strains,  Teaperacure  effects.  Tests,  Ice 
crystal  structure,  Ica  ■ecaaoics,  sea  ice 
A  secies  of  unconfined  an!  confined  constant  strain 
rate  cotpression  tests  wera  paiforaad  on  coluioac, 
silina  ice  saapLes  grown  in  the  laboratory.  The  tests 
were  done  at  tacee  teiperatuces  {-3,  -S  and  -10  C)  and 
two  strain  rates  (2  1/50  and  1/1000  par  s\ ,  Tha 
confined  coaprassion  tests  were  conducted  in  a 
conventional  triacial  cell  designed  to  raip  the 
confining  pressure  in  consiant  proportion  to  the  axial 
stress  being  appliai  to  tne  cylindrical  saaple.  Tha 
ratio  of  the  confiaing  pressure  to  the  aiial  stiess  in 
our  tests  was  3.23,  0.30  or  0.75.  This  pipac 
saaaarires  the  results  of  tnesa  tasts  and  coaparas 
taej  to  previously  obtained  first-year  sea  ice  test 
data.  He  also  coioace  the  crystal  structure  of  the 
saline  ice  grown  in  the  labotatory  anl  naturally 
occurring  first-year  sea  ice.  In  genecil,  the 
structural  coaoositton  and  oecbanical  b?hivior  of  the 
two  ice  types  are  similar,  indicating  tnat  tne  results 
Obtained  from  tests  on  coLumnac  saline  ice  grown  in 
the  laboratory  reflect  the  benavior  of  first-year  sea 
ice. 
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SHALL-S2ALE  PBDJECrZLB  PEIBTfiATIOl  II  SALINE  ICE 
Cole,  D. M.  at  il 

O.S.  Amy  Cold  Regions  Research  and  Engineering 
Laboratory.  Special  report  Dct.  198?  3B  3S-3J 
Hortsnop  on  Ice  Peaetcatioi  Technology,  2ad,  lonterey, 
CA,  June  16-19,  19fi6.  Proceedings 
p.  4l5-a38 
ADB-108  529 
1  ref. 
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Steves ,  R. K. 

Projectile  penetritioD,  Ico  salinity.  Ice  deformation. 
Ice  cracks,  Hoact  stcengto,  Tests,  Fracturing, 
liiitary  operation,  Bodeis 

This  paper  sumiaiizos  the  results  of  a  testing  projiai 
to  examine  tne  d'^forvation  and  fracture  associuteu 
with  projectile  peretration  in  saline  ice. 

Projectiles  25.4  na  ir.  aiatetec  were  fired  into  i 
aatucally-gcowi  saline  ice  sheet  in  a  test  pool  at  USA 
CRBSL.  The  tests  etployod  three  nose  shapes:  tall 
cone,  truncated  cons  and  luii  fiat.  The  impact 
velocities  produced  behavior  tanging  from  slignt 
penetratioo  to  oerfoiatioa  of  the  210-23J  am  thick  ice 
sheet, 

HP  2202 

POBTABLB  HOr  WATBB  ICB  TBILL 
Tucxer ,  H, B.  et  al 

0.5.  Any  Cold  Regions  Research  and  Eaginasting 
Laboratory.  Special  report  Dct.  1935  SR  35-33 
Hocksnop  on  ice  penotratioa  Tecnnology,  2al,  Rontacey, 
CA,  June  16-19,  1956.  Proceedings 

p, 549-554 
AOB- 108  529 
4  refs. 
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jovoni,  J.  w.  3acfield,  D.  E.  Fart,  B.w. 

Ice  drills.  Thermal  drills.  Penetration  tests,  Ica 
cover  thickaesa.  Offshore  drilling.  Hater  taaperature. 
Offshore  structures,  Eguipnent 
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PHTSt:4L  PB3P8BTIBS  OP  SBB  1C8  DISCHftBSBD  PBOfl  PBBS 
STB41T 

Qou  t  al 

Sciens?  4pc.  24,  1987  236(4830) 
p. 436-439 
11  cats, 

41>2836 

racket,  4. B. 

Sea  ic?,  I-e  physics,  Ica  stractare,  Fcai  Stcait 
It  LS  »stiiate3  that  84  peccait  a£  t&a  ica  aiitia^  the 
ktctic  Basic  through  Fran  Strait  duiing  Ja&e  and  Jily 
1984  «as  Diiltiyeac  ice  and  tait  i  larja  paccaataje 
this  ic?  is  ridged  ot  ctherwise  defocaed.  While 
treebodtd  and  thickness  data,  together  with  salinity 
leasuc a oant 3  on  cores,  usuaLLy  sufficed  to  distingiish 
betvaai  first  and  lultlyear  floes,  preliainary 
identification  could  usually  oe  lade  on  tha  basis  of 
snotf  cover  leasuranants  uith  snov  cover  baing  such 
thicker  on  oultryaar  ice.  Cocas  froa  the  top  half 
oetac  of  oultiyear  floes  were  generally  vary  suca 
aariac  and  ooca  tcansparant  tian  cores  froi  first-yaac 
floes,  iga  estimates  of  multiyeit  tloas,  based  on 
patrogcichic  and  salinity  characteristics  of  cores, 
did  not  exceed  4  to  5  years  for  any  of  the  floes  that 
vece  observad  exiting  Fran  Strait. 
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PROBLBBS  AND  DP  PORTO R ITI BS  IITH  WIRtBB  WASTEfflTPC 
TBEArHBHT 

F.  ♦>  u  d  ,  5 .  C . 

Northarn  engin»t*r  Soring  1983  19(1} 

D. 16-20 
4  refs. 
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•  atoc  tredtmont,  aa-'r*  tt i  tn »  n  t.  Sludges,  Fceaziaj 
HP  2206 

ICIRl  AMD  MIND  LOADING  OS  A  StHOLATED  PDBBB  LIIB 
SOVOui,  J. d,  ?c  al 

yorthern  engiT'er  Spring  198>  19(1) 

0.23-27 
10  rofn. 

41-2967 

Ackl*y.  s.-. 

?ov:»f  iirie-  icing,  Icc*  loads,  rfind  fictots.  Ice 
accretion,  po<*»r  line  suopocts 
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ADVASCSS  19  ICE  HECHAHICS-- 1937 
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• -■‘crn  i  n  :  c  ■;  nl  Arctic  Engineeri  n  j,  hto,  Houston,  fX, 
far.  1-5,  1997 

New  York,  Aii->ci'*in  Society  of  lecnanical  Bngine'ir.. 
1997  y9o. 
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ADFAMCSS  IH  SEA  ICE  BECHAITCS  II  THE  OSA 

I  .-)  1  i  L  ,  ■>.  t  -1  I 

:  r.  ’  rnatioiil  p  o  i  u  c  ir.d  to  in  it  on  Offsa^r? 

“•  1 3  1  :  13}  Vr-ti-  j  i  i.  ^  u  L  rij,  t>th,  :i.ou:t;o:^  PX', 
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''ox  ,  3, 

Ic*  31 '•  ch  a  r,  1  c  s.  Ice  stc^’ngtb,  joa  ice.  Ice  Loads, 
3ff5Tore  structures.  Ice  physics.  Ice  solid  interface, 
T'Cift,  roaptessiva  properties,  Sodeis,  Petcoleun 
industry 

A  brief  reviev  of  oigniticant  advances  in  the  field  of 
',pa  fechaaics  in  the  Unit?d  States  is  presented  in 

thiii  paper.  5apnasis  is  on  ice  forces  on  structures, 
ir>  the  subject  relates  to  ievilopaent  of  oil  and  gas 
resources  m  tne  southern  Beaafort  Sea.  The  aaia 
topics  discussed  here  ur>  mecaanlcal  properties,  ice- 
structure  interaction,  mjdelLig  of  sea  ice  drift,  and 
oil  Industry  research  ictiVLties.  Significaat 
advances  in  the  determination  of  ice  properties  are 
thd  developieit  of  testing  procedures  to  obtain 
consistent  results.  Osipq  stiff  testing  Bachines, 
res'^aichcts  have  been  able  to  idientify  the  depeadeice 
')f  tMcile  and  coiocessive  strengths  on  different 
paraneters,  e.g.,  strain  rate,  teaperature,  grain 
size,  c-axis  orientation,  porosity,  and  state  of 
stress  (uniaxial  or  Bultiaxial).  Nov  reliable  data 
»xLst  on  the  tensile  and  coapressive  strengths  of 
first-year  and  aulti-year  sea  ice. 
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Pcnceedlngs.  Geophysics  of  sea  ice.  Edited  by  R. 
Ontersteiner.  lAfO  iSI  series.  Series  B;  Poysics, 
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lev  York,  Plenua  Press,  1996  p. 9-164 
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Ackley,  S.F. 

Ice  crystal  grovth.  Ice  crystal  stroctnre.  Sea  ice. 

Ice  electrical  properties.  Ice  aecbanics.  Ice  theraal 
properties.  Ice  physics,  Graio  size,  3as  inclusions, 
Teaperature  effects 
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aBCSAIICAL  BBHAFIOB  OF  SEA  ICE 
flellor,  H. 

HAFl  Advanced  Study  iL^titite  on  lic-Sea  Lateractios, 
Aeguafredda  di  "u:atea,  Itily,  Sep.  23-Dct.  ID,  1981, 
Proceedings.  Seopaysics  of  sea  ice.  Elite!  oy  H. 
Ontersteiner.  NAID  ASI  senes.  Series  B:  Paysics, 
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lev  York,  Plenua  Press,  1936  p. 165-281 

Refs.  p. 275-281.  For  another  source  see  33-469. 
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Ice  aechanics.  Sea  ice.  Ice  strength.  Ice  elasticity. 
Flexural  strength.  Fracturing,  Rheology,  lecbanical 
properties.  Stresses,  Strains,  Analysis  (latheaatics) 
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ICE  DYNAMICS 
Bibler,  w. D. ,  III 

NATO  Advanced  Study  Institute  on  Air-sea  Interactioo, 
Aeguafredda  di  Haratea,  Italy,  Sep.  28-act.  10,  1961. 

Proceedings.  Geophysics  of  sea  ice-  Edited  by  N. 
Ontersteiner.  NATO  ASI  series.  Secies  3:  Paysics, 

Vol. 146 

Nev  Yoik,  Plenum  Press,  1936  p. 577-640 

Rafs.  p.637-64D.  Foi  anotner  source  sea  39-896  or  14F- 
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Ice  mechanics,  Rhs?lo;y,  Drift,  Plasticity, 
Taerffiodynamics,  Oceanojrapay,  Saa  ice.  Ice  fotaation. 
Ice  air  interface,  ice  strength,  Ic«  cover  thicinoss, 
Ice  models.  Sea  water.  Antic ct ic a- -Ued del  I  Sea 
Essential  aspects  of  ice  d/namicb  of  the  Arctic 

and  Antarctic  >n  the  geophysical  scale  weie  ceviewoi 
and  the  role  of  ic^'  dynamics  in  aic-sea-ice 
iDtaractioi;  was  discussed.  The  review  la  diviuei  lato 
the  tollowiag  components:  a)  a  discussion  of  the 
aomentua  buLance  describiag  ice  drift,  b)  aa 
exaaination  of  the  nature  of  sea  ice  ineology  or.  the 
geophysical  scalrf,  c)  an  aaalysib  of  i he  relationship 
betwee-n  ice  strength  and  ice  thickness 
chat acter 1st  1C i,  and  d)  a  discussion  o:  tie  lole  ot 
ice  dynamics  ii  the  dtiospiecp-ice-oc“an  syatej. 

Because  of  the  urii  ,ue,  hijhly  noui  me  1 1  nature  cl  ^■‘i- 
ico  inter  act  LOT,  -fecial  ar.  terition  ir  iiv*n  to  in- 
c  a  ai  (  ica  1 1  Ol  i'  i:  i--.-  i  :i  er  j  .■  1 1  aa  on  s  j  i  i:?  soti.o:.  ,cd 
d?f  >L  m.at  ion.  rn<‘.'*  t  a  ci :  i  ii  or.  s  die  illustcatei  both 
by  aojlytic  solutjjr  mi  b/  uoecicil  "-odoL  n.-juit?. 

Ii  idUtLon,  ti^'  ralt-  >t  ir-*  i/naiiuo  in  th-i 
a  1 5  osnher«*-i  CO  -  aci*  a  >y.t‘B  i3  Jisrus.el  ir.  Lijht  ot 
nj5?Ci’:al  molelinj  ‘■‘X  p-:  it ‘n  t.-. ,  inclulioj  a  luilj 
:'juoi-3  ice-oj’iri  rai;]  o!  t  a.*  Acctic-.iL'^'eii.ini- 
Sic w  «•  7 .  1  n  seas. 

HP  2212 

HEASDRBHBNTS  OF  HE.-faACTIVg  INDEX  SPECTRA  3?S9  SMDW 
Andreas,  £. L. 

Society  of  P  h  0 1 3  -  r. :  1 1 "  i  I  1 1  a  L  l  j  a  en  t  at  i  on  tagin.^ers. 
Proceedings  Aoc.  198r3  Vol.5^C 
p. 248-260 
33  refs. 

4  1-2984 

Befractioo,  OpticiL  phenoaana.  Turbulence,  Snow 
optics.  Snow  air  interface 

8F  2213 

TBAISPOBT  OP  VATER  IN  FROIEI  SOIL  6.  EPPETTS  Of 

TBflPERATUBE 

NakiQo,  Y.  et  al 

Advances  in  aater  lesources  Har.  1987  1D(1i 
p.  4  4-5  0 
9  refs. 

•1-3319 

Tice,  A. R. 

Soil  water  aigration.  Diffusion,  7apor  liCfusion, 
Dafrozen  water  content.  Frozen  grouad  teaperature 
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BP  221« 

|B-szr9»rjBBaiA  coiDOCTirirr  iBisoBBSBfrs 

Attcinsv  R.r. 

Aliski.  Dspc.  of  Tcaasporticios  aoi  Publi? 

FacLlitLss.  3apoct  June  1933  PaHl-AK-BD-94-06 
38p. 

3  cefs. 

Constca3tion  aitecialSr  Thacail  3oniactivity«  Soil 
physics,  Ttiatiil  Insulatiop,  Fbacaistors 
This  escort  dsscribes  a  lethol  for  using  coaaeccially 
arailable  thariistors  to  aaka  {n- situl thecaal 
conductifitf  laasuraaents  witi  cocaonly  svailabla 
olactrjoic  L^uipaent.  ae  eiohisls  is  on  usa  of  a 
sia?Ie  theriistor  to  oedsura  theraal  conductivitlas  of 
soils  and  buildiog  insulatloas.  Calibration 
tachniguas  ara  explained  and  axaaples  pro7idad» 
Linititlons  oa  this  techaigua  ara  discussed,  including 
lataciiL  gem  siza,  asouat  of  xaterial  neadad  for  a 
valid  aaasureaant,  and  taopartture  stability 
tiacassacy.  Soacific  exaapiea  of  tne  use  of  tais 
techaigie  are  provided  for  both  soil  aeasureaents  and 
building  naterial  oeasuraaents.  Data  analysis  is 
discussal,  LDcIuding  a  statistical  approach  to  finding 
the  tiarnal  coaductivity  in  large  volunes  of  natarial. 


IP  2215 

ZITEBh:riOB  OP  3B&7BL  PILLS*  50BPACB  OBAIIIGB,  110 
COLPBBPS  lira  PEBHIPBOST  TBBB&II 
Broun,  J.  at  al 

Alaska.  Dapt.  of  rcansporticion  and  Public 
Pacilitias.  Saport  Jan.  1984  kK-BD-04-11 
35p. 

24  rafs. 

«1-<I072 

Brockett,  6. B.  Rove,  K.E. 

Pernafrost  beneath  roads.  Culverts,  Etbanfcients, 
Drainage,  dravel,  Thernal  insulation,  Thau  laptb, 
Ground  thauing,  Pernafrost  tiarnal  propectias 
During  the  suaaars  of  1931  ml  1^82,  tne  tuau  ragiia 
of  gravel  roads  and  the  oetforaance  of  culverts  uare 
observsd  in  tha  Prudhoa  Bay  md  KuparuK  River 
oilfields,  northern  Alaska.  This  rslatiualy  flat  to 
gently  tolling  coastal  plain  is  covered  by  siallou 
laOs,  dcaliad  lake  basiis  and  interconnecting  ice* 
uedqs  polygons.  Depth  of  seasonal  thau  of  tae 
predoiiuiotly  fine*graioed  soils  is  less  taaa  53  ca. 
The  periafrost  teipecatuce  is  about  *10  C.  I 
coibinatlon  of  visual  frost  tube  readings  and 
teipsrature  aeasureaents  uece  obtained  in  the  roadbed, 
in  au  area  iaiedlately  adiaceit  to  an  insulated 
culvert,  and  in  areas  unlistucbel  by  construction. 
Gravel  roads  ud  to  2  n  thick  thav  coapletely  and  taau 
penetrates  into  tho  consolidated  active  layer,  vhece 
depth  of  tnav  exceeds  the  thi:kness  of  the  active 
layer,  ice-rich  periafrost  begins  to  thau.  Adjacent 
to  tae  roads,  newly  foroed  surface  troughs  indicate 
lelting  of  the  underlying  ice  wedges.  Shallow 
iapojndients  fora  on  the  upslope  sides  of  roads  vnece 
culverts  have  not  been  adeguately  sited  or  installed, 
doce  standardized  practices  for  culvert  placeieot, 
installation,  and  lalntenance  are  desirable  to 
■loisize  disruption  of  natural  drainage. 


BP  2216 

BPPBCt  OP  OSClLLiTOBT  LOADS  OB  THB  BBABIIG  CAPACITT  OP 
PLOATXI6  ICB  C3TEB5 
Kerr,  A.D.  et  al 

cold  regions  science  and  technology  Apr.  1387  13(3) 
p. 219-224 
9  refs. 

41-3332 

Baynes,  P. D. 

Icing,  Vehicles,  Static  loads.  Ice  loads.  Ice  cover 
strength.  Bearing  strength.  Oscillations,  Tests 
Parted  vehicles  with  running  engines,  or  aotor  driven 
■acbinecy,  subject  an  ice  cover  to  a  static  load  and 
to  a  relatively  snail  oscillatuii  force,  lait  ic 
caused  by  the  aoviig  parts.  Since  for  the  driving 
freguencies  in  question  the  doninant  feature  is 
fatigue  of  the  ica  cover,  uoile  it  is  undergoing  non- 
elastic  time -5 e pen  dent  deflections,  an  etperiiental 
program  was  initiated  to  study  this  phenonenon  by 
running  a  series  of  tests  in  one  of  the  cold  rooms  at 
CRREL.  An  electronically  driven  snakar  placad  on  tae 
ice  cover  was  used  to  simulate  the  dynamic  case.  A 
loading  device  of  the  sama  weight  and  base  shape  was 
used  as  a  static  control  in  the  tests.  Eici  test 
consisted  of  placing  these  two  objects  on  aa  ice  cover 
and  recording  how  their  vertical  displaceients  vary 
wita  time,  for  a  fixed  driving  fregiency  of  the 
shaker.  A  comparison  of  tnese  two  curves  estaolished 
the  effect  of  the  oscillating  force  component.  Eight 
tests  were  conducted.  It  aas  found  that  foe  urea  ice 
covers  and  driving  freguencies  of  1,  13  and  33  Hz  (63, 

630,  and  1800  rpm)  the  vibrating  shaker  increased  tne 
vertical  downward  displaceients  and  sibstantially 
decreased  the  time  to  breakthrough. 

IP  2217 

12B  HOCLEATtOB  ACTIVITY  OF  ABTABCTIC  BABIVB 

fltCBOOBGABISaS 

Barter,  L.  V.  et  al 

Antarctic  journal  of  tne  yoited  States  1335  23(5) 

p. 126-128  I 

12  refs. 

41-2955 

Sullivan,  C. H.  Potest,  T.3.  Ackley,  S.P. 

sea  ice.  Algae,  Nucleating  agents  \ 

A  brief  review  of  recent  research  leads  to  tne 
conclusion  taat  scavenging  is  the  mechanism  by  which 
ticrooiganisms  are  incorporated  in  sea  ice.  Initial 
studies  are  presented  of  the  relative  ability  of 
melted  sea  ice  and  rare  cultures  of  ice  algae  and  ice 
bacteria  to  nucleate  voter  droplets.  Details  of  tnis 
process  are  expounded. 

IP  2210 

PBBLIHIirABr  SlBBLAriOV  OP  PRB  P3BIAri3l  ABD  ZBfllLZIG 
OP  SBA  ICE  GOOSES 
Beeks,  tf.F.  et  al 

Enviconmental  Studies  Revolving  Funds.  Report  Dec. 

1986  No. 49 

Borkshop  on  Ice  Scout  Research,  Calgary,  Alta.,  Pab.  5- 
6,  1985.  Proceedings.  Ice  scour  and  seaoed 
enginaecing.  Edited  by  C.F.H.  Lewis,  al 
p. 259-268 
6  refs. 

41-3118 

Tucxer,  B. 8.  Nieioroda,  A. 

Sea  ice.  Ice  scoring,  Harine  deposits.  Ocean  bottom. 

Sediment  transport,  Distribution,  Yodels,  Computer 
applications,  statistical  analysis,  Beaufort  Sea 

IP  2219 

COBPS  OP  BRGIREEB5  SEEK  ICB  SOLffTIOBS 
Frankenstein,  3.E. 

Bisconsin  professional  engineer  \pr.  1937  28  (  3) 
p.5-7 
5  refs. 

41-3140 

Laboratories,  Ice  lechanics.  Yodels,  Ice  pressure,  ' 

River  ice.  Hydraulic  structures.  Ice  jams,  3.S.  Aimy 

CRREL 


BP  2220 

OR  BsrilATIBG  ICB  StSBSS  PSOI  IIZBX  83  ICB  OBPOBBATIOf 
AID  COBBEIT  HBASOBEBBITS 
Lepp^ranta,  n.  et  al 

0.5.  Army  Cold  Begioos  Research  aid  Engineering 
Laboratory.  Special  report  Rar.  1986  Sfi  86-03 
p. 17-19 
ADA- 172  265 
4  refs. 

41-3355 

Bibler,  B. D. #  III  Johannassen,  0. 

Ice  deformation.  Ice  edge.  Ice  mechauics.  Ocean 
corrsots,  ocean  waves.  Bind  factors,  Str^ases,  Drift 
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ap  2221 

carsriL  sTtacr^ea  dp  pbab  stbiit  sea  ice 

SOM ,  H.  J.  3t  al 

O.S.  Iciy  Toll  BegioQs  Raseic^h  ind  engiaasria] 
Labont^cy.  soecial  report  lar.  193S  SB  96-03 
p. 20*23 
BDi-172  2b5 
3  t^fs. 

41-30S6 

ruckeCf  H.B.  Weeks,  W.F. 

Ice  crystal  structure.  Sea  lea.  Ice  coaposttloa, 

PrazLL  Lee,  Ica  aeltiaq,  Sdc<  ice,  Fraa  Strart 

BP  2222 

BCDOSnCBL  RBPLECTIOH  AID  SCArTBBlIG  PBOB  tBS 
uMbfiKSluB  LAuSaarOKr  ittOif  SF!^  !'*»:  aEAS”BB»Sfr5 
AHD  PBBDICriOliS 
>taIiL3n,  7.  K,  9t  al 

Acoustical  Society  of  Aoetica.  Journal  Bov.  1936 
^0(5) 

p.  l!*3S*l49i 
30  refs, 

41-3068 

I  f  z  K  ,  K.  r  .  j  w  ,  ^  .  J . 

!:■  1  c  iubfi.  r  s,  icc,  Fcc  battom  surface.  Acoustic 

B?ai.ur n  .M.  t ,  SDuni  trausaissL^L,  Scattering 
Acoustical  tefiection  anl  scattaiiog  propartias  of  the 
lulecr.il.a  >1  aniefocBed  sea  ice  whica  mis  gcowa  tn  aa 
jutlooc  coii  lace  studiei.  Echo  anplitude 
f  I'lc  t  a  i  ti  ori of  notaal  lociiaica  sonar  pings  (103*300 
kHz)  •neasurel  as  th'*  sonars  novel  horizontally 

unl?c  t 'i  '  c’  and  accuJialatel  into  echo  aoplituie 
Tne  Rice  probability  iensity  function 
(?3Fi  *»•  :‘Lt  to  tae  dati  aal  the  resultant 

jt  »*v  1 1  ■  j, .  pataaetar  wa:,  coaoinel  with  the  Eckart 

icouiticij  scattering  thjoiy  to  astinata  aa  ns 
tou]Qi>5?  af  the  witei/ice  interface  to  be  0.3  bb. 
Oecaiso  thi.  ic?  thin  sections  showed  the  ice  to  be 
porous  lid  ocCBfMble  at  the  iitacface  with  dendcit»s 
u. '  32  Lhi.R,  It  appeatel  that  the  dendrites 
contcollf*'!  th'  scitteiing.  Tie  avsraga  reflection 
co:‘ffici*r.L  wjc  of  th--  oriot  3,0>.  th?  loi»  coflaction 
CO  ?  Cf  1  Cl  ?r.- ‘  (Low  c>2:>ar<'l  to  the  0.33  valus  which  is 
..relic-,;-!  Cfoi  the  bulk  ptoroctias  of  sea  ica)  was 
atttibjt?!  to  t  no  ienlntic  stiaccuce  whica  was  porous 
an!  Te^'O'JDla  at  the  wat?r/ic5  interface,  Fcoa  tho 
iatn  ar.i  c'^leLing  lone,  scatt3ting,  lod,  h?ac2,  2Cio 
f  iu  ct  j  i  r.i  O'',  s,  LOL  notaiii  inciieoco  sonars  of  vaciojs 
f  r‘.*g  i n  ;  i .  ml  feicwiltas  w?:a  also  pcedictad. 

RP  2223 

VENIPIl-AriOf#  TESTS  POB  A  STIFF  IICLOSIDIT  STBESS  SBSSOB 
C'JX,  et  il 

I:*:  ;h\LiOiil  jjurnil  of  tore  oocnaiucs  anl  aiaiig 

. >  rtil  g^oiechanicj  ab5tract;>  Feb.  1  937  2'4(11 


r  r:.  ’  rr:  .  1  cs,  Strain  m?rtiiutin'g  i  nst  r  u  ni--nt  r., 

-c^*  rechanic.;,  lEp:Jiiti=»s 

ny  2224 

CHEir:!»L  S'JLOTIOHS  TO  TRE  CHEIICIL  PROBLEM 

h  j.  r. ' .  t ,  . 

ri;;iiii:!  '-illing  ^ta,  .;ct.  6-9,  19d6- 

i -.v:  1  u.  I  • .  Lr-Jt'-.i.n;  fton  ^  t  por  i  •  nc  a /a  v  oi  1  i  n  ; 

f  1 1  :  . :  • 

J  t  t  •  i ,  9 !.  i. .  ,  N  i  t  i  'j ' . ^  1  r  ;  r.  -  o  u  n  c  1 1 ,  Canada,  193^ 

•) .  4  4 

i  .  s . 

Hilt  Ft  .-ri  'Ti  sar  1.  u  j  . 

41-3194 

Pa  V  ‘-a  ’  'I  T  ,  :  ct :  ,  j  f  ■ ;  -« 1  ?  i.t  i  ■:ih,  I  c  ?  t-  •  *.  1 1  og  , 

s  !  1 1  i  '1  ; ,  '  *■  :  ,  Rr)  1  :  :  1  i  ; ,  Tn  '•  9  i  -  a  I 
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aP  2225 

SPAZBBOaaB  SAB  AID  SBA  ICE:  A  STATOS  BBPDBT 
■eeks,  9.P. 

California.  Institute  of  technology,  Pasilsna.  Jet 
Propalsioo  Laboratory.  JPL  publication  July  1,  1933 
■0.93-11 
■ASA-CB-173  185 

Spacebocne  laaging  Padac  Syaposiua,  Pasadaaa,  CA,  Jan. 
17-20,  1983.  Procoedings 
p. 113-115 
■  64-  16412 

41-33A7 

Sea  ice  distribution,  Reaote  sensing.  Ice  conditions. 
Ice  BecbaoLCS,  Ice  surface.  Ice  cover  thickness.  Snow 
tesperaturc,  Viod  direction 

BP  2226 

BBPBSB^CB  GOIDB  POB  BDILOIMG  DIAGNOSTICS  BJQIPBBHT  ABO 

TBCBBIQOBS 

HcRenna,  C.  et  al 

O.S.  Air  Force  Enjineeriuj  and  Serviceii  Center. 
Technical  report  July  198S  DEB-TR-36-06 
148p. 

ADA-179  142 
Befs.  p. 142*148. 

41-3359 

Rudls,  R. 

Biildings,  Inloor  clinates,  RanuiLs,  Koatia^,  A.i 
leakage,  Ventilation,  Measuring  insttuaencs. 
Engineering 

BP  2227 

CLASSIPICATIOB  AND  LABOBATDBT  TESTIPG  DP  ABPIPICIALLI 
PfiOZBi  GfiODBD 
SayLcs,  P. H.  et  al 

Journal  of  cold  regions  engineering  Rat.  1987  l(l> 

p. 22-48 

Refs.  P.4S-49. 

•1-2766 

Strain  tests,  Proz^^n  groicl  .strength,  Soil  £ceezin<j. 
Artificial  fceazia;.  Salinity 

the  proposed  guidL-'Iines  for  classifying  a  1 1 1  f  i  c  i  a  il  y 
frozen  grouod  are  oc  the  ’^r.*£ied  Soil 

Classification  Systea,  witi  the  ailitioa  of  salinity 
evaluation.  For  testing  frozen  soils  in  tha 
laboratory,  it  is  recoa»pnled  that:  anal  loading 
strain  rates  be  0,’  and  U/biu;  roLstant  jtcass 
loadings  for  cieep  testing  be  7J,  53,  JU,  laj  12;  ot 
the  strength  values  obtaiuad  ftoc  to*  consiint  .stiiin 
rata  test  parfouBol  at  IJ/oin;  teaperituces  of  lo»? 
tests  ba  -2,  -3,  aad  -10  C;  the  test  speciaen  ahape 
and  size  be  a  right  circulic  cyiiod-r  with  height-to* 
diaaeter  ratio  of  2  or  sor.«  a  diaoeter  b*.*  at  leist 

10  cues  that  0.  ta.  largest  soil  particla  ji.--: 
spacineo  eni  caps  lubricated  where  posaioie,  i';} 
tie  test  loadiag  ‘^ysteo  hare  a  st  i  f  f  r.  ?  s.;  it  l«*t.>i  five 
tii?s  that  of  tn'^  r.v^st  spocic-'n. 

HP  2228 

SClEBriPIC  CHALLPK3ES  AT  THE  f-FLl? 

Belch,  J.P.  et  i: 

Sea  technology  '*  -  ■•  19o7 
p. 23-26 

11  refs. 

4l-iu03 

Cppiec,  0.  T.  Loh.iaick,  A. 

Arctic  1  an ciscdp or.,  researm  prog-.»;ti, 

Ice  suiface,  S.iow  .'Utta';e,  MiiTowavoi 

HP  2229 

BPFBCP  OP  SROB  ON  / EHI CL E- J EN LEA  TED  SEISSIC  SIGSATOiES 
Albert,  D.r,. 

A'OJr.ticai  Socief.  .^t  Jouinii  Api,  l?b7 


'-rM  7 

•  !  i^.  Y  ',r  DlfV; 


.>P‘*  4.>-<Sj1, 

41-3387 
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&UB&Ltl3  aiCirSTiLLIS&TIOl  II  UB3IAt3IT  AID 
■irOIALLT  OtFOtaiD  ICB 
Gov*  A. J.  et  al 

3oarBal  le  pbysigae  lac.  1997  99(3)  Sapplaasot 

p.  (Cl)  27l*(C1l  276 

Bith  Pcencb  suaaacy.  9  refs. 

«1>39S7 

Sheehy,  B. 

BeccystalllzatioDf  Ice  crystiL  structure.  Ice 
lefcciatLca,  Ice  streagth.  Ice  crystal  auclel.  Ice 
■eltiog.  Pressure 

Basalts  are  presented  of  anaeiling  reccystaLlizatiaa 
la  beta  aatJtally  lad  laboratory  defocaed  ice.  Thin 
section  techniques  were  used  to  CoIIov  the  progress  of 
cecrystallizstion  uhich,  in  tie  case  of  highly 
coapressed  ice  pellets  annealed  at  -3  Z,  showed  thit 
as  soon  as  any  new  crystal  was  nucleated  in  the 
leforied  ice  aatriz  it  retainad  its  lattice 
orientation  otec  the  duration  of  the 
recrystallization.  Laboratory  annealing  at  aabient 
pressures  of  highly  defocned,  strongly  ocianted 
crystal  ice  froa  cores  deep  in  the  Antarctic  Ice  Saeet 
resulted  ia  growth  of  very  large  crystals  axaibitiig  c- 
axis  orientations  very  auch  degraded  with  respect  to 
the  original  ice.  Textures  ill  fabrics  of  the  saie 
ice  annealed  at  200  bars  confining  pressure  closely 
ceseabled  taose  observed  in  ice  undergoing  dynaaic 
(annealingi  reccystallization  at  190-200  bars 
overburden  pressure  near  the  base  of  the  ice  sheet, 
which  at  tais  Location  in  Antirctica  was  at  pressure 
Belting.  (Auth.) 

HP  2231 

BBSTBAtITS  31  tail  SBCTI3I  AIILISIS  3P  GIAII  GIOBtd  11 
DISTRAIBED  POLTCBISIALLIIE  138 
30H  k  A. J. 

Journal  de  physique  Har.  1987  49(3)  Suppleient 

p.  (Cl)  277-(C1) 291 

iith  French  saaaary.  8  refs. 

91-3959 

Ice  crystal  growth.  Ice  crystal  structure,  Grain  size, 
Aar  eotrainaent,  Bubbles,  Tests 

Tests  were  perforoed  at  -1  Z  to  evaluate  the  effects 
of  a  free  surface  and  tha  thickness  diaensions  of  thin 
sections  on  the  growth  of  grains  in  cine-grainad,  note- 
rich,  stcaiQ-fcee  oolycrystalline  ice.  Results  show 
that  oegligiole  growth  of  grains  occurs  when  the  man 
size  of  grains  is  vote  than  1.S  to  2  tiaes  tne  section 
thickness.  Grain  growth  lo  tucker  sections  was 
significant  foe  the  fact  that  grain  boundary 
ligtition,  leading  to  3-4  fold  increases  in  average 
grain  size#  was  victualiy  unaffected  by  the  presence 
of  large  nuabers  of  bubbles  la  the  ice.  Nor  was  tnere 
any  evidence  to  indicate  any  concentrating  of  bubbles 
along  ligrating  boundaries.  grain  boundary  grooviig 
was  a  ciicactecistic  feature  of  lost  sections 
undergoing  grain  growth.  This  ispLies  actual 
iigratioQ  of  grooves  during  grain  growth.  Tae  fact 
that  tie  total  length  of  qroo/es  decreased  with 
increasing  grain  size  also  iaplies  sows  process  of 
groove  consuiption  during  gram  growth.  Three* 
diaensional  grain  gr:>wth  aeasureaents  lo  bulk  saaples 
coapired  favorably  witn  tnose  obtained  froi  sectiois 
two  to  three  tiies  thic)(er  than  th  '  aean  grain 
diaaeter.  (Auth.) 
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CBEfllZAL  PB3PBBTIB5  OP  SBOB  If  TdE  UBTREASTEBI  OHirBD 

STATES 

Kuaai,  d. 

Journal  de  physique  flir.  1997  49(3)  Suppleaent 

p.  (Cl)  52S-(C1)  530 

Bith  french  suBaarv.  7  refs. 

A1-3959 

Snow  coaposition,  Cheaical  properties.  Aerosols,  Air 
pollution.  Scanning  electron  licroscopy.  Snowfall, 

Bind  direction,  X  cay  analysis,  tons.  United  States-- 
Raw  9aip3hird*-Hano7er 

Saaples  of  fresh  snow  froa  Haiover,  B.H.,  were  found 
to  be  slightly  acidic,  with  pd  ranging  frow  3.56  to 
5.63,  and  had  electrolytic  coiductivlties  in  the  range 
2.52  to  90.0  licros/CB.  SQcwfalls  accoapaoied  by 
soQtheciy  winds  froa  densely  populated  areas  averaged 
about  3  tiles  higher  in  hydrogen  ion  concentration  and 
electrolytic  conductivity  than  snowfalls  acconpanied 
by  northerly  winds  froa  less  oopulatad  areas. 

Particles  fouDd  in  fresh  sno«  exaained  with  a  scanning 
electron  aicroscope  and  an  ensegy  dispersive  X*ray 
analyzer  were  aost  frequently  soil  ninerils,  with  aoie 
fly  isa  particles,  and  occasionally  diatoas  and 
pollen.  Suifuc-rlch  black  particles  were  presuaed  to 
be  froa  local  oil-fired  heating  and  electric  power 
pLaots,  while  ailicon-rich  fly  ash  particles  were 
assuaed  to  hive  originated  at  distant  coal-fired 
electric  power  plants. 


DP  2233 

LABOBATOBt  IITBSTIGATIOIS  3P  LOI  TBIPBBATIII  CBACKII6 
SOSCBPTIBIUTT  OP  ASPHALT  COICBBTB 
Janoo,  P.C.  et  al 

Paving  in  cold  Areas  Hinl  Bockstiop,  3cd,  Dttava, 
Ontario,  July  20-22,  1987.  Proceedings,  Pol. I 
Ottawa,  Binistry  of  Transportation  and  Coiaunicatlons, 
July  1987  p. 397-415 
8  refs. 

Bith  Japanese  suaaary. 

•1-AD30 

Chaaberlain,  E. J. 

Bitiainous  concretes.  Low  teaperature  testa.  Concrete 
strength,  Therial  stresses,  Crac)iiDg  (fracturing), 
Ceaent  adaixtures.  Strains,  Teaperatnee  effects. 
Rheology,  Tests,  Tensile  properties 
A  laboratory  teat  orograa  to  study  the  behavior  of 
asphalt  concrete  at  low  tenperatnres  is  underway  at 
USA  CRREL.  The  effects  on  strength  and  taeraal 
stresses  and  sbraiis,  of  teaperature,  teaperature 
cycling,  tensile  creep,  types  of  asphalt  ceient  and 
later  the  influence  of  additives  ace  included  in  this 
investigation.  The  results  froa  these  tests  will  be 
used  to  evaluate,  validate  and  nodify  two  existing 
theraal  cracking  nodels.  After  verification  in  the 
laboratory,  the  models  will  be  tested  in  the  field. 

If  either  model  is  successful,  it  is  expected  tnat  one 
will  be  incorporated  in  the  orecall  Corps  of  Engineers 
design  procedures  for  asphalt  concrete  paveients. 
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STATBREBT  OP  BBSBABCH  lEEDS  T3  ADDRESS  A1BP3BT 
PATEHBIt  DISTRESS 
Tinson,  T.S.  et  al 

Paving  in  Cold  Areas  Rini  lorkshop,  3rd,  Jttawa, 
Ontario,  July  20-22,  1997.  Proceedings,  7ol.2 
Ottawa,  Hinistry  of  Transportatioi  and  Coiiinicatioos, 
July  1987  p. 981-1012 
11  refs. 

Hito  Japanese  summary. 

I1-B350 

Berg,  R.  L.  Toaita,  H. 

Aicpocts,  cold  weatner  performance,  Pavemants, 

Ccaclcing  (fracturing).  Frost  heave.  Ice  cover  effect. 
Show  cover  effect.  Thermal  stresses.  Searing  strength. 
Freeze  thaw  cycles.  Damage,  Drainage 
In  early  fall  198u,  the  Federal  Aviation 
Administration  (FAA) ,  funded  the  U.5.  Ariy  Gold 
Regions  Research  and  EngineeriL;  Laboratory  (OSACRPEL) 
to  conduct  a  study  of  airport  paveaents  in  cold 
regions  of  the  United  States.  At  OSACRBSL's  request, 
the  Amencaa  Association  of  Airport  Executives  (AAAE) 
sent  a  guestiooaaire  to  over  325  general  aviation 
aicpocts  in  cold  regions.  The  results  from  over  203 
responses  were  compiled  and  evaluated  and  over  20 
airport  managers  were  contacted  foe  additional 
details.  Site  visitations  were  made  to  JS  airports  to 
obtain  additional  information.  The  most  common 
pavement  problems  identified  in  the  study  were 
associated  with  noo-tcif fic-related  phenoiena  and 
included:  (1)  pre-existing  cracks  refleccing  through 
aspaalt  concrete  overlays,  (2)  theraal  cricring  and 
(3)  longitudinal  cracxing.  Host  ot  the  airports 
ezpecienced  (1)  water  pumping  up  througn  cracks  and 
joints  in  the  paveaents  during  spring  thav,  or  (2) 
additional  roughness  due  to  differeitial  frost  heave 
in  the  winter,  or  both  problems.  nany  airport 
managers  reported  that  debris  was  generated  at  cracks 
during  the  winter  and  spriig.  Pavement  problems  can 
often  be  traced  to  the  evolutionary  history  of  general 
aviation  airports  and  the  Lack  of  consideration  for 
site  drainage.  Based  on  the  lecognition  of  these 
problais,  saveral  future  research  programs  are 
identified. 

8F  2235 

SUHHART  OF  PBOFBR  COLD  lEATHEB  PATBIBIT  RePAIR  9ETH3DS 
Eaton,  R.A. 

Paving  in  Cold  Areas  lini  Bocksnop,  3cd,  Ottawa, 
Ontario,  July  20-22,  1997.  Proceedings,  '7ol.2 
Ottawa,  Hinistry  of  Transoortation  and  Comajnications, 
July  1987  p. 1013-1027 
5  refs. 

With  Japanese  summary. 

41-4351 

Pavements,  Cold  weather  coa struct! on.  Bituminous 
concretes.  Damage,  Road  maintenaDce,  Freeze  thaw 
cycles.  Drainage,  Gonstructioo  materials,  Jompdcti3h» 
Bguipient,  Sealing 

Currently  available  portable  construction  eqaipment 
can  provide  hot  asphalt  concrete  on  a  year-round  basis 
ia  cold  regions.  This  permits  rapid  and  permanent 
repairs  to  pavements  if  potholes  occur  or  utility  cuts 
are  made  when  the  local  hot  asphalt  concrete  plants 
are  closed  for  the  winter. 


— iisciutiioas  ramciriMs- 
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roilisil  lOt-ItTN  ICB  DULL 
rack*r.  1.  B.  at  al 

::oll  ca]ioas  scletse  aad  tezatalagr  Jaae  19S7  1t(1| 
p.57-6» 

5  ceCs.  Toe  aaothar  recsioa  saa  *1-2676. 

«1-«216 

eoToal,  J.l. 

Ice  icills.  TkeCBil  drills,  Paaetcatlaa  tests.  Ice 
csTec  tklcoess.  Offshore  dcilliag,  later  teaperatare, 
Iffskore  structares,  Egolpaeat 
k  partible  hat-sater  drilliag  sfstea  has  haen 
developed  far  aondoctieg  detillel  thlckaess  survafs  of 
aalti-reir  sea  ice.  Friaary  coapoaents  of  the  systea 
ira  1  prapiae-f iced  sater  heater  and  a  tsin-piston 
pnap  ahich  is  driven  by  a  saill  gasoline  engine.  Ihea 
asseablad,  the  systea  is  aoanted  on  a  sled  vnich  can 
be  navad  across  relatively  snaoth  ice  surfaces  by  tvo 
persons,  rhe  systaa  conponents  easily  fit  iasida  a 
BEIl  205  ar  212  helicopter  for  aoveaent  to  other 
locations.  1  field  pragma  in  Ipril  and  day  1986 
proved  the  viability  of  the  systea  far  rapidly 
penetrating  ajlti-year  sea  ice  in  relatively  cold 
aabient  teapera tares.  The  pretotype  drill  penetrated 
ice  at  cates  af  3  a/ain.  h  Ud-ca-diaaeter  ring  cai  be 
gnicCly  substituted  for  the  naraal  drilling  probe. 

This  ring  is  useful  for  aahing  larger  holes  througi 
the  ice  for  the  release  ar  recovery  af  instrinents. 
overall  oerfarnaoce  of  the  drilliag  systea  *as  highly 
satisfactory  daring  the  field  investigatians.  yntare 
systeas,  hevever,  vill  incorpecate  fuel  all  burners 
and  higher-pressnre  puaps  to  achieve  higher 
penetration  cates  as  veil  as  ta  take  advantage  af  tare 
readily  available  fuel  saurces. 

BP  2237 

BITE!  IkfE  9ESP0ISE  TO  THE  PlI CTIOI-II BBTIl  BlLhlOS 

Feccick,  B.  3.  at  al 

hatianal  Conference  on  Hydraulic  Engineering, 

Hilli a  a sbur g ,  7  1,  lug.  3-7,  1987.  Proceedings 
Mev  lack,  Inerican  Society  af  Civil  Engineers,  1987 
p. 764-769 
2  refs. 

*1-4222 

Isce,  d. 

River  fiov,  later  saves,  lave  prapegation.  Friction, 
Onsteady  fiov.  Ice  jais.  Ice  breakup.  Floods,  tnalysis 
(aathenatics) 

The  chinglug  character  of  the  solution  of  the  Saint- 
venant  eguatiaos  far  river  flav  pcobleas  with  the 
diaensianless  paranetec  F(t)  reflects  a  changing 
balance  betveen  friction  and  inertia.  I  linearize  and 
place  these  equations  in  non! inensional  fare,  and 
obtain  solutions  or  consider  the  structure  af  the 
salutian  ii  different  ranges  af  f(I).  The  salutions 
for  inertia-doainated  fiov  and  for  fciction-doainated 
flav  have  eiiilat  fora  but  ceacesent  f undaientally 
idiffereht  physical  processes.  In  treating  the 
transition  betveen  these  eztrenes  I  identify  and 
abtaia  eipressians  for  the  frictional  attenuation  af 
disturbances  transiitted  by  dynaaic  vaves. 


■P  2238 

DI13IOSIIC  ICB-OCIll  BOOK 
Biblec,  I.D.  ,  til  et  al 

Joarnal  of  physical  oceanography  July  1937  17(7) 
p. 987-1015 
36  refs. 

•1-«208 

Bryaa,  K. 

Ocean  enrrsats,  sea  ice,  ice  aster  interface, 
Bathenatlcal  aadels 

1  canpled  ice-acean  aodel  suitable  for  sinulating  ice- 
ocean  circalation  over  a  seasonal  cycle  is  developed 
by  coupling  a  dynaaic  theraodynanic  sea  ice  aodel  vith 
a  anltilevel  baroclinic  ocean  aodel.  This  aodel  is 
used  to  investigate  the  effect  af  ocean  circalation  on 
seasonal  sea  ice  sianlatiaas  by  carcfing  3iit  a 
slailatlon  of  the  ttctlc,  Sreealaad  aad  lomagiia 
saaso  The  ocein  aodel  cootains  a  liaeac  teca  that 
daaps  the  oceaa's  teapecatuce  aad  saiiolty  towards 
cliaatology*  The  daaping  ten  was  oboseo  to  hate  a 
throa-ysat  celazatLOD  tiaer  e^aivaleot  to  the 
adjastaent  tiaa  of  the  pack  ice.  lo  iaapLoj,  aovetac^ 
was  applied  to  the  upperao3t  layer  of  the  ocean  aodal, 
which  is  in  direct  contact  with  the  aowing  pack  ice. 
This  daaping  proceluce  allows  seasonal  anl  shocter 
tina-scale  waciabiLlty  to  oe  slanlated  in  tae  orean, 
bat  does  not  allow  the  nodal  to  drift  away  froa  ocean 
cliaatology  on  longer  tine  scalas.  Pot  tha  standard 
azpariaaot,  an  initial  integration  of  fiwa  years  was 
parforned  at  oae-day  tine  steps  and  a  1.43  leg  by  1.45 
dag  resolntion  in  order  to  obtain  a  cycle  ejailibriaa. 

Por  coaparisoi,  a  fiTe-year  siaulatioo  with  an  ice- 
only  nodel,  and  shorter  ona-year  seositifity 
sinalatioDS  without  surface  salt  fluxes  and  wichoat 
ocean  curteits,  were  also  carried  out.  Input  fields 
consisted  of  clinatologicai  surface  air  teaperatnres 
and  nixing  ratios,  together  with  daily  geostrophic 
winds  froa  197g.  Dperational  features  of  the  aodel 
are  described  and  an  analysis  is  given  in  terns  of  the 
advance  and  retreat  of  the  ice  edge,  ice  aelt  fluxes, 
heat  transport  and  atnospheric  heat  balance.  (kuth. 
nod. ) 

IP  2239 

CaBfllCht  PBICriOIhTIOB  OP  BBUB  IS  THB  SC90IDO  XCB 

sasinp,  hSThSCTICh 

Craginp  J.H.  et  al 

Journal  of  glaciology  199S  32(112) 

p, 307-313 

Bitb  French  and  Geraan  suaaaries. 

21  refs.  Por  different  soaice  see  39-693  or  13P-29906. 

hl-%281 

Sow,  h.J.  Rovacs,  A. 

Ice  cores.  Ice  salinity,  loe  conposition^  toe  shelves* 
Ice  physics*  At tarctica**acnurdo  Sound 
Dating  the  austral  suaners  of  1976-77  aad  1978-79, 
several  ice  cores  were  taken  fron  the  HcHutio  Ice 
Shelf  brine  zone  to  investigate  its  tberaal,  physical, 
and  chenical  properties.  Chenicai  analyses  of  brine 
sanples  froa  the  youngest  (oppernost)  brine  wave  show 
that,  except  for  the  advancing  front,  it  contains  sea 
salts  in  nornal  sea-water  proportions.  Further 
inland,  deeper  and  older  brine  layers*  though  highly 
saline  (S>200  per  till)*  are  severely  depleted  in 
(504)2-/Ra«^  ratio  being  an  order  of  nagnitaie  less 
than  that  of  nornal  sea-water.  Consideration  of  the 
solubility  of  alternative  salts*  together  with 
analyses  of  lav*  Kv,  Ca2v,  H92v,  (S04) 2-*  and  Cl- 
conceo trations,  shows  that  the  sulfate  depletion  is 
probably  doe  to  selective  precipitation  of  nirabilite* 
Ia2534. 10B23.  The  location  of  the  inland  boundary  of 
brine  penetration  is  closely  related  to  the  depth  at 
which  the  brine  encounters  the  ficn/ice  transition. 
Bowaver*  a  snail  but  leasurable  migration  of  brine  is 
still  occurring  in  otherwise  iaperaeable  ica;  this  is 
attributed  to  autactic  dissolution  of  the  ice  by 
concentrated  brine  as  it  moves  into  daepar  and  warier 
parts  of  tha  BeSardo  Ice  Shelf.  (hath.) 


34 


••■isciiitiiovs  ptKicmois — 


■F  2240 

FITSZCiL  PIOFSttllS  OP  SOIIBI  SIS  ICB  II  MB  PttI 
StBftIT 

PacJcer*  2.B.  at  aX 

JoacoaX  of  geophysical  caseac;h  Jaas  30»  1997  92(r7) 
p. 6787*6803 
37  cafs, 

41*4238 

7o«,  &.  J.  feets,  2.P. 

Ice  physics,  sea  ice,  lea  eXjs*  Snov  cover  effect.  Ice 
cover  thicioess.  Ice  salinity.  Ice  crystal  strocture. 
Seasonal  v'.ciatioss,  Fran  Strait 

The  physical  properties  of  sei  ice  iu  the  Fraa  Strait 
region  of  the  Greenland  Sea  vare  etaained  during  June 
and  July  1)94  in  conjanction  vith  the  dar^inal  Ice 
2one  Erperiaent  field  prograa.  lost  of  the  ice 
saapLal  vithia  Frai  Strait  daring  this  period  vas 
aultiyaar.  Thicknesses  and  other  properties  indicated 
that  note  of  the  aultiyear  ice  was  older  tian  t  to  S 
years,  sno^  cover  on  the  aaltiyear  ice  averaged  2) 

CB,  while  that  on  first-year  tee  averaged  only  8  ce 
deep.  Thie  difference  nay  be  related  to  enhanced 
sublination  of  the  snow  on  the  thinner  first-year  ice. 

The  salinity  profiles  of  firet-year  ice  clearly  siov 
the  effects  of  ongoing  brine  drainage  in  that  profiles 
froB  cores  drilled  later  in  tie  expeciaent  ace 
substantially  less  saline  thaa  earlier  cores.  Tain 
sectioi  exaaiaatioas  of  crystal  structure  indicate 
that  about  75K  of  the  ice  consisted  of  congelation  ice 
with  typically  coluanar  type  crystal  structure.  The 
reaainlnq  251  consisted  of  granular  ice  with  only  i 
few  occurrences  of  snow  ice.  the  granular  ice 
consisted  oriiarily  of  frazil,  found  in  saall  aaounts 
at  the  top  of  floes  bat  aainly  observed  in  aultiyear 
ridges.  The  horizontally  oriented  crystal  glares 
shoved  various  degrees  of  alignaent,  ranging  froa  no 
allgnaent  to  strong  alignaents  in  which  the  alignaent 
direction  changed  with  depth,  laplying  a  change  in 
floe  orientation  with  respect  to  the  ocean  current  at 
the  ice-water  interface  during  ice  growth.  Evidence 
of  crystal  retezturing  was  observed  in  the  upper  aeter 
of  nearly  every  aultiyear  core.  This  retezturing, 
consisting  of  grain  boundary  saoothlng  and  nearly 
coaplete  obliteration  of  the  ice  platelet-brine  layer 
substructure,  is  attributed  to  suaaer  waning. 

SP  2241 

aBS3SCILB  SEI  ICB  OBFOHBITIOf  II  THE  BIST  3BBBIl.lf) 
81801111  ICB  1318 
lepp^canta,  R.  et  al 

Joucial  of  geoohyslcal  research  June  33,  1937  92(:7) 
p. 7050-7070 
23  refs. 

41*4261 

Hibler,  0. 0.  ,  III 

Ice  aechanics.  Drift,  Ice  floes.  Ice  conditions, 
Riccowaves,  ocean  currents.  Ice  edge,  Inalysis 
(aatneaatics) 

In  this  paoer,  xesoscale  (10  ta)  ice  kineaitics  data 
obtained  duting  the  drift  phase  of  the  1983  larginil 
Ice  2003  Ezpeciaeot  are  anilyrel.  The  aeasuceieats 
were  lale  with  a  aicrowave  transponder  systea  accurate 
to  better  than  1  a.  froi  the  point  of  view  of 
gracdlir  ledia  theory,  the  ice  pack  was  close  to 
ideal.  Over  the  scale  of  the  arc>  '  the  pack  was  guite 
regular,  with  floes  of  relatively  unifora  size  closely 
packed  togathec.  The  aaio  ecteraal  driving  force  for 
the  ice  was  the  ocean  current.  Siaultaneous  current 
aeasuceieats  were  vade  at  tbcee  of  tse  straii  array 
sites.  The  ice  behaved  in  a  relatively  rigid  Banner, 
with  lore  shear  than  dilatatioa  occucciog.  Least 
squares  fits  of  thp  strain  rate  tensor  showed  the 
defocaatioo  field  to  be  guite  bOBogeneous. 
superiiposed  oa  the  rigid  aotion  were  saaller 
fluctuations  with  a  spectrun  falling  off  proportional 
to  frequency  to  the  power  of  -3/2  to  *2.  Close 
eiaaination  of  individual  strain  lines  shoved  rather 
discontinuous  distance  changes  aore  representative  of 
plastic  slip  rather  than  floe  buaplng.  Ilthough  a 
substantial  signal  at  the  inertial  period  was  present 
in  the  absolute  drift,  no  clear  peaks  at  this  period 
occurred  in  the  spectra  of  the  strain  rate  tensor 
invariiDts.  Analysis  of  the  spatial  variation  of  the 
uodeclying  ocean  currents  revealed  quite  a  differeit 
picture  froi  that  of  the  ice  kineaatics.  In 
particular,  the  current  field  eznibited  a  lucb  greater 
spatial  variability  than  the  ice  aotion,  with 
considerabia  variance  at  the  inertial  period. 

:ohecence  between  the  ice  and  ocean  differential 
velocity  was  saall  for  all  frequencies.  Overall,  the 
rigid  interactive  character  of  the  coapact  ice  cover 
prevented  aost  of  the  differential  ocean  cucceats  Iroa 
being  transferred  to  the  differential  ice  aotion. 
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BOtl  or  flOB  COILZSZOIS  a  sba  zcb  ibbologz 
Shea,  H.B.  et  al 

Journal  of  geophysical  research  June  33,  1987  92(C7) 
p. 7085*7096 
21  refs. 

41*4263 

Hibler,  B.D. ,  HI  Lepp^raita,  H. 

Ice  aechanics.  Ice  floes.  Ice  edge.  Ice  deforaation. 
Stresses,  Rheology,  Hatheaatical  aodels,  ?ack  ice 
I  coliisional  rheology  for  an  idealized  two- 
diaensional  flow  of  a  fragiented  ice  field  is  derived. 

This  fragmented  ice  field  is  aodeled  as  an  asseably 
of  identical  siooCb  disks.  Collisions  between 
neighboring  disks  are  caused  by  the  aean  deforaation 
field.  These  collisions  transfer  Boaeotua  wnich 
produces  the  iatcrial  stresses  in  the  deforaing  ice 
field.  By  eguating  the  coliisional  energy  losses  to 
the  deforaational  energy,  a  relationship  between  the 
stress  and  strain  rate  is  quantified.  To  deaonstrate 
the  essential  idea,  an  analytical  derivation  is  first 
given  under  guite  restricted  assuaptions.  I  Route 
Carlo  SLBUlation  is  then  developed  to  provide  a  aore 
general  approach  for  tne  analysis.  It  is  found  that 
the  coliisional  stresses  are  proportional  to  tne 
square  of  disk  diaieter  and  the  square  of  the 
deforaation  rate.  The  naqnitude  of  stresses  is  also 
found  to  increase  rapidly  as  the  coliisional 
restitution  of  disks  increases.  The  coliisional 
rheology  yields  zaco  tensile  strength.  Tae  associated 
norial  flow  rule  coaDonly  used  in  the  plastic  rheology 
is  not  valid  in  the  colIiSLonal  rheology.  It  is  found 
that  the  coliisional  stresses  are  very  saall. 
CoDsegnently ,  the  resulting  stress  divergence  is 
estiaated  to  be  auch  lover  than  the  air  stress 
typically  encountered  in  the  aarginal  ice  zone. 
However,  these  coliisional  stresses  becoae  singular  as 
the  laziDoa  coapactness  is  reached,  indicating  that  a 
different  aechanisa  aay  exist  in  that  eztceae. 

a?  2243 

COLD  8BGI0IS  BOOP  DESIGI 
Tobiasson,  0. 

Hilitacy  engineer  Aug.  1)37  No. 516 
p. 457-458 

41-4277 

Roofs,  Oaterproof lag.  Icing,  Snow  slides,  Design, 
Roisture,  Cold  weather  construction,  Hateesheds, 
Construction  laterials.  Drainage,  Polar  regions 

SP  2244 

C9INSBS  IB  THE  SILISITT  UD  P0B3SITr  OF  SBI*ICB 
SIBPLBS  DORIBG  SHXPPIIG  IHD  ST0BI5B 
Cox,  G.P.N.  et  al 

Journal  of  glaciology  198S  32(112) 
p.  371-375 
7  refs. 

0ith  French  and  Geraan  suaaaries. 

41-4291 

Heeks,  0.F. 

Ice  salinity.  Porosity,  Sea  ice.  Transportation, 
Storage 

I  theoretical  exaaioation  of  salinity  and  porosity 
changes  introduced  in  sea-ice  samples  by  brine 
expulsion  and  gas  entrapaent  caused  by  theraal  cycling 
during  shipping  and  storage  shows  that  in  aitreie 
cases  such  effects  can  be  significant,  resulting  in 
15%  reductions  in  porosity  (n) .  Bore  representative 
scenarios  give  porosity  changes  of  less  tiao  2%  which, 
assuaing  that  Ice-propecty  variations  scale  with 
d(1/2),  result  in  property  variations  of  Less  than  1%. 


BP  2245 

BBTHOO  OF  BBIS3BIIG  LIQOID  VITBB  lISS  PRICTIJI  3P  SlOB 
BI  IICOHOL  SOLOTIOV 
Fisk,  D.J. 

Jonrnal  of  glaciology  1985  32(112) 
p. 538-541 
3  refs. 

Vita  French  and  Geraan  suaaaries* 

41-4311 

Snow  water  content,  Onfrozen  water  content, 

Teapecature  aeasureaent,  Reasaring  instraients. 
Theories,  Heat  transfer 

i  aethod  of  aacing  field  aeasureaents  of  the  liquid 
water  fraction  of  snov  has  been  develnped  in  wnich  a 
snov  saapLe  is  dissolved  in  aetbanol  to  produce  a 
teapecature  depression.  The  depression  is  Linearly 
related  to  the  liquid  water  content  of  the  snow 
saaple.  I  single  operator  can  perfora  four  to  fire 
aeasuceaents  per  hour  with  a  aaxiaua  ibsolute  error  of 
1.  OX. 
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ap  2246 

TBBT5  IID  VAP3B  BBT&BOBBS  P9B  B09PS 

tobiassoD,  i. 

O.S.  Unr  :oli  Regions  Reseic:ti  and  Bngiaeecin] 
Labocatdcy,  [1986]  lip. 

Paper  p[es3at3j  at  the  Syaposiua  on  Aic  InflLtcatiaa* 
Vantilatioa  aid  noistuce  tcansfecv  Ft.  Bocthr  ft,  Dac. 
1996,  22  rafs* 

41-4575 

Roofs,  hie  Leakage,  Hoistara,  FantLlatioo,  tndooc 
cllaatas,  luBidity,  Rater  vap^r,  hlr  teaparatura, 
Condaisati^n,  Counterneasures 


ap  2247 

DBrilllDI  3P  3aiDBLlBES  FOB  BLISTIIG  FL0BTII3  ICB 
Nellor,  1. 

Cold  ragiOQs  3::ien:;e  and  temology  Peb.  1937  13(2) 
p. 193-206 
12  rafs. 

41- 4495 

Ice  blasting,  Projactile  panatration.  Floating  ice 
HP  2248 

TBilLIBC-TIBB  B9TI3I  BBSIST&aCB  II  SH&LLOl  SI3i 

Blaisdall,  C. L. 

Intarnational  Conference  of  15TVS,  9tii,  Barcelona, 
Spain,  hug.  31-Sep.  4,  1987,  Proceedings,  7ol*1 
Hanover,  N3,  Internationai  So:iaty  for  reccain  Fahtcle 
Systens  (13175),  [1987]  p.29S-3J4 

6  refs. 

42- 2 

Snow  strength,  Traf ficability,  73hiclas,  Snow  cover, 
Cro'ind  thawing.  Tires,  Snow  ^oapaction.  Velocity,  Tests 
Considerable  attention  has  bean  given  to  the  subject 
of  aotlon  resistance  of  tires  traveling  in  virgin 
snow.  Trailiag  tires  (those  that  follow  in  the  rut  of 
a  preceding  wheel)  are  generally  assuaed  to  provide 
negligible  sotion  resistance.  Levels  of  resistance 
for  trailing  tires  were  aeasuced  with  the  C&3EL 
Instruaented  Vehicle  operating  in  two  snow  conditions. 

Osing  this  vehicle,  two  oetaads  of  leasuring  trailing 
tire  resistance  have  been  erpLored.  Good  agreeoent 
was  found  between  the  oethods.  &  very  different 
balance  af  leading-tire  to  tciiling-tire  resistance 
was  ilsc  faund  for  the  two  snnws.  For  both  snows,  it 
is  seen  that  it  is  not  appropciate  co  assuoa  that 
trailin g- tire  resistance  is  negligible. 

HP  2249 

PIBaHiriC&LLt  OE-ICBO  ICE  OEfeCTGB— Plf it  IBP9BT, 

PBhSB  2,  P4BT  1 
Franklin,  C«  H.  et  al 

ftnn  \cboc,  11,  Franklin  engineering  Coipany,  Nay  1996 
9p.  ♦  appends. 

42-55 

Rogne,  C.O.  Vinton,  C. S. 

Ice  dotectiOQ,  Xce  reaovil,  Eguipaent,  ice  foriatioo, 
leasuring  Instrunents,  Hind  factors,  tce  acccetian. 
Loads  (forces! 


HP  2250 

rRBOfir  3F  phsricLE  coABseizis  lira  a  l2g-i2bial 

DISTBIBOTIDN 
Colbeck,  S.  C. 

Acta  letallurglca  July  1937  35(7) 
p. 1533-1589 

lith  French  and  Gecaan  suanaries.  22  refs. 

42-69 

Hetals,  Low  tesperature  tests 


HP  2251 

CBBItCIL,  parsicit  aid  STSOCTIBIL  PI2PBCTIBS  3P 
ISfOABXIB  ICB  IB  SBBAT  BAT,  IBB  BAHPSaiBB 
Heese,  D.  A.  et  al 

Estnarine,  coastal  and  shelf  science  dune  1997  24(6) 
p. 833-340 
5  cefs. 

42-66 

Goir»  A.3.  Hafevski,  P.  A.  Ficklio,  B.  Loder,  f.C. 
Ice  physics.  Ice  conposition.  Ice  strncture.  Sea  ice, 
Bstoacias 


HP  2252 

PLOATIIS  OEBBIS  COITBOL;  A  LITttArOiB  BBTIBI 
Perhan,  B.  E. 

Bepair,  Evaluation,  Hainteiance,  ml  Behaoilitatioa 
Basearch  Progran.  Technical  report  Jane  1997  BEHB-HT- 
2 

22p.  V  41p.  of  append. 

19  refs. 

42-96 

Bydraulic  structures,  Plool  control,  later  pollution, 
Oaeage,  Haintenance,  Eguipnent,  Tests 
Floating  debris  caa  have  an  extrenely  harafal  effect 
on  certain  hydraulic  structures  such  as  flood  control 
works  and  navigation  facilities  and  is  consaguently  an 
inportant  concern  in  naintenance  and  repair 
activities.  Tais  report  assenbles  infornation  found 
in  published  sources  about  eguipnent  and  aethods  used 
to  control  floating  debris.  Also  included  is  an 
appendix  on  boons,  their  functions  in  the  water 
transportation  of  pulpwood,  and  results  of  Laboratory 
tests  of  various  boon  designs  which  was  previously 
published  by  the  Pulp  and  Paper  Research  Institute  of 
Canada  and  which  contains  nuch  useful  infornation 
applicable  to  boons  for  control  of  floating  deoris. 

HP  2253 

VIBBATIOB  ABALISIS  OF  TBB  rAHACHi:HB  LIGHtPIBB 

Baynes,  F.  D. 

International  journal  of  analytical  and  experinantal 

nodal  analysis  Apr.  1986  1  (2) 

p.9-19 

For  another  version  see  40-1881.  14  refs. 

42-iaO 

Piers,  Vibration,  Ice  loads.  Shear  strength, 
Hathenatical  nodels,  zonputer  applications 

HP  2254 

SPBrtBAL  HBASUfiBHEITS  tl  A  DISTaSBEO  BOOIOAir  LAIEB 
OVEB  SBOH 
Andreas,  E.L. 

Journal  of  the  atoospheric  scieocas  Aug.  1,  1987 

44  (15) 

p. 1912-1939 
96  refs. 

42-95 

Turbulent  boundary  layer,  Snow  surface.  Snow  air 
interface.  Bind  velocity.  Air  tenperature,  .-iunidity 
Tine  series  ware  osasured  of  the  turbulent 
fluctuations  in  loigitudinal  (u))and  vertical  (w) | 
velocity  and  in  teaperatuce  {c))aQd  buaiditf  (g) ) 
with  fast-respoodiig  sensors  in  the  near-neutcally 
stable  surface  layer  over  a  snow-covered  field.  These 
secies  yielded  individual  spectra,  4-w,  w-t,  v-g,) 
and  |-gi cospectra,  and  phase  and  conerence  spectra 
for  nondinensionaX  freguencies  (fx/^))froi  rougnly 
0.001  to  10.  This  15,  thus,  one  of  the  nose  extensive 
spectral  sets  ever  collected  over  a  snov-covered 
surface.  Ritb  the  exception  of  the  4*^1 ^^^P^ctea, 
all  of  the  spectra  and  cospectra  displayed  the 
expected  dependence  on  frejaencf  in  an  inartial  or 
inertial-convective  subrange.  At  this  coaplax  site, 
turbulence  alooe  daternloes  the  spectra  and  cospectra 
at  high  freguency,  while  at  low  freguency,  the  spectra 
and  cospectea  reflect  a  coabination  of  topographically 
generated  tacbulence  and,  probably,  internal  waves. 

Pros  the  neasured  tenperature  and  hunidity  spectra  and 
the  (f-q)  cospectra,  refractive  index  spectra  for 
light  of  0.55  licron  and  nillinater  wavelengths  were 
coaputed,  tne  first  such  spectra  obtained  over  snow. 
Fcoi  the  If,  t)aDd  f)  spectra,  the  surface  sensible 
(H5!)and  latent  (Hl)}beat  fluxes  were  estinated 
using  the  inertial -dissipat ion  te^hnigue.  Aspects  of 
these  coBputed  and  estinated  values  are  discussed. 

(Auth.  nod.) 
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BP  2255 

DpririL  PBOPBsriBs  or  icb  aid  sdi  ii  ras  p3Lai 

DCBilS.  1.  OBSEBTATIOBS 
PeroTLcb,  D.  K.  et  al 

SPIE*-rb3  iQt^CQational  Sociaty  ^o[  3pti=il 
EQgiaaacin?.  Pcocaediaga  1936  Vol.637 
Dcean  3pti::s  3.  Edited  by  I.A.  Blizard 
p. 232-241 
38  rafs. 

42-193 

Baykit,  3. A.  3cenfail,  T.C. 

lea  aptirs,  SQ:>tf  optics,  Sei  LZi,  Brioas,  Albedo, 
>cittariag.  Ice  spacttoscopy.  Ice  cover  effect, 
reaper! tut  a  effects 

DpticilLy  sea  ibe  is  a  coapXet  aiterial  aith  aa 
intricate  lad  highly  variable  structure  which  ioclaies 
brine  oockats,  air  bubbles,  brina  chaaaels  aad 
LDtari!!  platelet  boundaries.  Large  variations  in  the 
optical  properties  of  tho  suefaca  layer  can  occur  on 
QOLisontal  scales  of  only  a  faw  letacs,  coiplicatiag 
efforts  to  quantify  larq«^r  scale  interactions  between 
shoLtviva  radiation  and  ebs  ice-ocean  systaa. 

Padiativ?  transfer  in  sea  ice  is  doaiaatei  at  visiole 
wavelaa^ths  by  scattering  rataec  than  absorption. 
Pecais?  scatt3Cing  in  tna  ica  is  essaatially 
indeooii^nt  of  wavelength,  soactral  variations  in  the 
optical  Dtopecties  are  priiarily  the  result  of 
3iff?t?nccs  in  absorption.  njseivations  snow  that 
albedoa  it?  particularly  sansitivG  to  the  pcasenca  of 
liquid  vit'ii  in  tuo  surface  layers,  the  offect  being 
most  pronouncei  at  wavelengtns  aoova  630  QS.  Albedos 
and  extinction  coefficients  in  the  ice  vary  inversely 
with  brine  voLaie,  and  thus  teaparatute.  3elow  tha 
vutoctic  point,  precipitation  of  solid  salts  causes  a 
ihatp  incr?i>»  in  scattering  and  cotcesponling 
iiiciodses  ir.  albedo  and  absocotion.  Biological 
activity  in  nitural  sen  ice  ortea  affects  li;Qt 
tiansaiS'i-M  and  ansorption,  narticularly  in  coastal 
cojions  ind  in  tnj  soutnarn  oce-iQ.  Paase  function 
si''ar,jro«onc:j  indicate  that  th*  scattering  distribution 
in  sea  ice  is  only  weakly  dependent  oc  i(a?elength  and 
trine  voiu*.*. 

HP  2256 

DPtiriL  PBOPBBTIES  OP  ICE  AID  SIDV  11  THE  P3LAB 
3CEAIIS.  2,  THBORETICAt  CALCaLATIOBS 

;t efil el  1 ,  r.  C.  (}t  a  1 

jPTe--rne  :  n  t  ■>[  na  tiona  1  Sociniy  cot  Optical 
hn  5  n  0  ?r  1  fi  j.  •''cocee  d  ings  Hdo  Vol-637 
3cean  ootics  d.  Edited  ay  ?l.i.  Siizati 
p. 2U2-2S1 

I  ?f  s. 

42-194 

ovich,  0.  K. 

ic:‘  optics,  snow  optics,  Sei  ice.  Analysis 
(“n  a  1 0  e  a  at  i  c  s)  ,  A].b:*do,  Solar  radiation.  Ice 

01  ciost  t 'ict  ur  r,  tunes,  reapetatuie  effects,  r.rain  3it» 
ilaiiativ^  tcai3f<‘>c  nodela  of  ice  applied  to  date 

caag?  a  '.laple  Bougjgr -L  a  »bei  t  representation  for 

r.  ••t  downweiling  ircadiance  tncou|U  16  streii  iodel> 
whici  takes  iito  account  detailed  variations  in  ice 
aicrostructure.  Potb  sea  ice  and  snow  ate  strongly 
ouLtiple  scattering  aedia  witi  single  scattering 
albedos  well  above  0.9  thtougi  thf'  visible  and  into 
th“  QP!t  infrared.  ParaBatec  stu  l»s  icdicata  that 
rhe  optical  piopertics  of  ice  ai?  controlled  by 

the  density  of  brine  and  vapat  inclusions  which  in 
ian‘tal  unjeejo  substantial  seasonal  cnanges.  lelting 
and  hcin^  dciinage  are  the  onncipdi  causes  of  these 
variations.  Foi  ice  beijw  -S  J,  tenpetatuie  effects 
ar^  c?lati/»ly  weak  unless  the  r(ice)  drops  below  the 
‘•'jtectic  point.  Th  5  optical  aiopotties  of  snow  depend 
pLlDirily  on  giair.  size,  the  oulk  density,  aad  tie 
Dceseac?  of  lopucities  such  as  carbon  soot.  The 
theoretical  aoJels  appear  to  oe  able  to  reproduce 
observatioas  guite  well  and  save  revealed  that  soot  or 
dust  c 03 1 ai i n at  ion  of  snow  aooedcs  to  be  prevalent 
even  in  the  Arctic. 


HP  2257 

OPTICAL  CflABACTEBISATIOl  OT  SEA  ICE  STBOCTOIB  OSIHG 
polabizbd  light  TECHIIQOES 
3ow,  A.J. 

SPIE--The  International  Society  for  Optical 
Enginaering.  Proceedings  1986  yol.637 
Ocean  optics  9.  Edited  by  H.A.  Blirard 
p. 264-271 
11  refs. 

42- 196 

Ice  optics,  Beccystallization,  Ice  structure,  sea  i::e. 
Polarization  (waves).  Ice  crystal  structure.  Brines, 
Ica  crystal  size.  Light  transiission ,  RetlectioQ,  Ice 
salinity.  Ice  tenperature 

Optical  properties  of  sea  ice  depend  to  a  greater  oc 
lessee  extent  on  its  crystalline  properties  and  on  the 
size,  shape,  and  distribution  or  biine  inclusions 
systei at icdl  ly  trapped  in  the  ice  crystals,  Tne  use 
of  polarized  light  technigues  was  denonstcated  to 
exasine  the  internal  structure  of  sea  ice.  Using  both 
naturalLy  occurring  and  laboiatory  siaulatei  sea  icy 
we  show  how  the  crystalline  and  salinity  coipofients 
originate  incluling  discussion  of  tne  oeciariisffls  by 
which  first-yeic  ice  desalinates  and  reccystaliizes 
into  Bulti-yeac  ice  exhibiting  optical  ptopicties 
significantly  difrerent  fton  tnose  oc  first-year  ic?. 

BP  2258 

PABIBBTBBS  APPECTISG  THE  KINETIC  PBICTIOH  OP  ICB 
Akkok,  n.  et  al 

Journal  of  tribology  July  1937  109(3) 
p. 5>2-5S 1 

Includes  discussioo  by  K.  Itagalti  an!  autiocs* 
closure.  13  r^fs. 

42-232 

Ettles,  C.B.M.  Caldorese,  s.J.  Itagaki,  .<, 

Ice  friction,  ice  solid  inteifacu,  Teopecitute  5ft<*:ts 

BP  2259 

OPflCAL  SNOB  PBECIPITATION  GADGE 
Koh,  3.  ct  al 

Eastern  Snow  Confec-»nce,  uJrd,  193b 
1987  p. 26-31 
8  refs. 

42-214 

Lacoabe,  J. 

Snowfall,  Pceciri^it  3n>w  optics,  Measuring 

instciments,  DistLioution 

Tae  most  C'j*iioi  guintitatiye  neasut'seat  of  fd*.lir.g 
snow  13  the  pr^ci  i  1 1  a  t  ion  r-jt.*.  The  ttie  cjsoiutior 
of  conventional  ;a -cnanical  snow  gauges  is  pooL,  inJ 
their  accuracy  in  ti-‘aauring  light  snowfall  is  sever  ely 
limited.  Ad  opticii  .\-‘Vi.ce  de^ignel  tj  give  an 
accurate  instaata?.  ous  Tieaiuri^men:  of  rain  cate  has 
been  aodifiel  to  0r*-’ract'  in  railing  snow.  Snow  iat?b 
ace  interred  from  stitisticil  averages  of  intensity 
fluctuations  cauj-‘‘  by  snow  particles  as  tnjy  till 
tncough  a  beam  of  ai^dc.  Test  cesultj  snow  tnat  the 
ootical  device  -'Xtreaelf  sensitive  to  light 
snowfall  and  oay  u.^  a  siijnficaut  lutcrove  a  ?n  c  over 
oecoanical  teconiguos  to  ra-iouce  sr.ow  pt .?  :l  pi  1 1 1 1  on 
rates. 

BP  2261 

ALC3H0L  CALOBISETfif  FOR  BBASOBING  THE  LI^DID  BATES 
PBACTIOM  OF  SN3B 
Fisk,  D.J. 

Eastern  ^now  Coni'renrre,  41id,  19)6 
19B7  p.1f>3-166 

2  refs. 

42-227 

Snow  water  content,  Tejpetature  measureuent,  snow  ic? 
interface,  rjnfcozer.  water  content,  :aloLiietets, 

Latent  beat,  Ice  voluae,  Specific  neat,  Beisuiing 
iQstcuoents 

Eguipnent  and  procedure  have  been  devised  for 
■easuring  the  Liquid  water/ico  ratio  of  soow.  The 
Deasuceuent  is  based  on  the  teapecatuce  depression 
observed  on  dissolving  a  23  g  snow  saipie  at  0  C  in  33 
g  (pethanol  at  0  C.  The  ©asses  of  the  sample  and 
alcohol  ate  aeld  constant,  and  the  heat  of  iolution  of 
25  g  water  in  30  g  Detnanol  at  zero  deg  is  constant, 
so  the  only  variable  is  the  watet/ice  ratio  in  the 
saaole.  The  solution  process  occurs  guictly  enough 
that  it  15  essentially  adiabatic.  The  iacant  heat  of 
fusLOQ  of  up  to  B. 3  g  ice  is  supplied  by  the  heat  of 
solution  of  Che  water  in  the  alcohol.  Tae  neat  of 
fusion  of  aay  ice  above  8.3  g  is  supplied  by  a 
decrease  in  the  solution  tanpatatuce.  SiQCa  the  tocal 
latent  heat  of  fusion  vanes  linearly  wito  ice 
content,  and  taa  solution  specific  beat  is  virtually 
constant,  the  final  solution  tenpacature  also  vanes 
linearly  with  saiple  ice  content. 
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HP  2262 

IITBa::39PBBIS3H  OP  SIOI  :OfBB  LI30ID  l&IBB  HBiSOIBlBBT 

rBcavzaves 

Boyna,  H.  S.  et  al 

Bastara  Shdm  JonfeceQce,  43rd«  Y986 
1997  3.167-172 

9  reCs. 

«2'22B 

Fisk,  D.J. 

Snotf  Hitai  roDtent,  Soov  ::3vac,  UnfLozaa  watac 
::oQtaat,  Taipacatace  aeasucaaant,  fleltwater.  Tests 
The  asaiint  ani  distcibution  ot  liquLi  water  is 
iipoctaat  assessing  the  aachacical  strangth, 

leltwatar  ;anarati3n  and  melt^atar  tcansiissioD  in 
snow  caver.  It  also  has  a  profound  affect  on  the 
perforaanca  of  active  ani  pissiva  reaota  sansiag 
systaas  apacating  the  niccowafe  and  ■illiaeter  wava 
Leqiaa  of  the  alectroisagaetic  spectrua.  fiacaotly,  an 
alcohol  calocLoeter  nethod  oE  Deasuciag  liquid  watac 
las  oaaa  rooocted  which  is  siiplec  than  the  freetiag 
caloriiater.  It  is  of  lotacast  to  latercoipara  tha 
two  lathoda  to  show  equivaleace  and  to  assess  tha 
ettors  of  each.  The  intaccoaparison  was  aide  in  a 
laboratory  cold  rooo  with  honojeheous  snow  havia;  a 
lass  Liquid  water  content  fcoi  01  to  15*.  The 
in  tec coBpa 1 1  son  shows  that  tna  two  aathods  are 
equivalent  and  that  the  experiaeDtal  errors  associated 
with  tie  IS  j  asur  eaen  ts  are  consistent  with  what  is 
expectad  fcoB  an  error  analysis  of  each  aethod. 

HP  2263 

PkTESBHr  i:iN3  OBTBCTOR--PII&L  BEP3SI 

lOidstain,  v.  at  al 
Contract  N o. Di : i 33- 86-3-001 4 

RuilLoqton,  *fA,  Spectral  Sciaices,  Inc.,  Jan.  1937 
26p.  ♦  append. 

Ptepacad  for  034  CRREL.  ft  cecs. 

42-274 

hicktsoeier,  3, C. 

Road  icing,  PivoBents,  Ice  detection,  Ice  fociatioa, 
“.easucinq  iostc  uoents,  Dasign,  Sarety, 

Expeciaantition,  Noise  (sound» 

HP  2264 

EZOTHBBIIC  COTTINS  OP  PROZEH  9&TBBXALS 
Sarfield,  D. E.  et  al 

Cold  regions  science  and  tecnioLogy  Aug.  1997  14(2) 
p .  1  ft  1  -  1  9  3 
2  r  ■* I  a. 

42-288 

Haynes,  F.  0. 

Ic:>  cutting,  .itound  thawing.  Ice  ceitiag,  3civ?l, 
Fcoz?a  jrouai.  Sands,  Squipmait,  Heat  sources 
A  consctciiliy  available  cutting  torch  which  uses 
ronsuniole  staji  cutting  tols  was  evaluated  For 
cuttmi  ic?,  and  frozen  sand,  gravel,  and  silt,  fats 
LolatLV?ly  siipie,  lightwaigat  torch  was  oavisiohed  to 
hivr«  oot'ntiaL  applications  for  producing  snalLov 
sai  1 1  L  -  i  i  a  tn-' t  a  c  hair's  in  fcozoo  ground  for  anchors, 
gcouiiding  cods,  gay  wito  stakes,  etc.  Specific 
‘n-rjiis  foe  catting  the  ftozjn  roatetidls  coapated 
r  »■  a.-:ion  a  cl  y  will  with  otti'i  thjcsal  pcocessos,  but  is 
‘x;'-‘Ct?d,  3iucn  higher  (i.a,  less  afficiint)  tian 

o-rhaairal  catting  processes.  lagoc  advantages  of  the 
tor.ca  laclale  portability,  short  .y'*t-up  tije,  and  its 
ability  to  u.-lt  a  variety  of  oat'*iials. 

HP  2265 

SHOW  HSrAHORPfirSH  ARD  CLA  SS I  PI  CATI  3H 

C  o  ^  b  •  •  c*  k  ,  S .  C . 

Alvancsl  rnstiLutr  on  S‘*isonal  Snowcovois; 
rhy.ics,  Ch.'i)L?try,  iiyUology,  Let,  Arcs,  Franco,  July 
M-2  5,  .  proccedingi.  Elitad  by  H.C.  Joa^s  lad 

*>.J.  Or  V  L 1 1  >  -  To  on  a  s ,  Seasonal  snowcovecs:  physics, 
cbemistry,  hydro! ogy 

Dotlc?:at,  Holland,  D.  Beidel  Pabllshiog  Co.,  1997 
p .  1  -  3  ‘j 

Hofo.  p,  29-  ^.5. 

42-1148 

l^taBotphisiJ  (scow).  Ice  crystal  giuwth,  Sat?r  vapor, 
Wat?>r  flow.  Isotopes,  c  1  a  ss»i  1 1  cat  i  ons 

The  flow  of  water  vapor  ir.  dry  snow  and  crystal  growth 
ftov  th3  vapor  are  reviewed  to  ptovida  a  basis  for 
un 1 3C St andi n g  the  letaaorphiSD  of  dry  snow.  The 
Bovenent  of  isotopes  with  tbo  vapor  is  also  iescrioed. 

The  growth  of  grains  id  wat^c-saturatad  snow  is 
dascribai  iq  soae  detail  beciise  it  is  tha  bast  koown 
axaaolo  of  letaiorphisa.  Grain  clusters  and  aelt- 
fceez?  grains  doBioate  vat  sqov  jt  low  liquid 
contents.  After  the  principlas  and  observations  are 
all  dascribed,  a  snow  classif Icatioa  schena  is 
proposal. 


HP  2266 

TBCHBOLOST  ilD  COSTS  OP  liSTBiATBt  APPL1CAT13I  TO 
P0BB5T  STSTBHS 

Crltes,  R. R.  et  al 

Institute  of  Forest  Resources,  Coitributioa  tlo.56 
Pocast  Laad  Applications  Syaposiua,  Seattle,  WA,  June 
25-28,  1985.  Proceedings.  Edited  by  D.H.  Cole,  C.L. 
Hanry  and  V* L.  Hutter.  Forest  alternitiva  for 
treitaeat  and  utilization  of  Baoicipdl  and  lodustriil 
wastes 

Saattla,  Ri,  Onivecsity  of  Vashiagtoa  Press,  1996 
p. 349-355 
14  refs. 

42-1194 

Reed,  S.C. 

tfaste  treattent,  Forest  land,  Uatar  treataant.  Land 
caclaiation.  Irrigation,  Cost  analysis,  .liinteaance 
Land  treatsent  of  lunicip'’!  wastewat<ir  on  fere^t  land 
has  been  practiced  experiDantally  for  over  twenty 
years  and  oa  a  full-scale  basis  for  over  ten.  The 
technology  of  land  application  consists  of  spuakl'i 
irrigation  usiag  solid-set  (fixed)  sprinklers.  Most 
sprinkler  systoas  nave  beei  installed  in  i^xistiag 
forests  usiag  either  buried  or  aboveground  laterals. 
Design  guidance  for  sprinkler  spacing  and  operating 
pressures  for  solid-set  systeas  in  forests  is 
presented.  Costs  of  installed  forest  Land  aupiication 
systeis  are  also  given,  costs  and  design  factors  are 
reviewed  for  sysceis  at  Snogualaie  Pass,  aashiagton; 
Holfeboro,  Hew  Hanpsbire;  Lake  of  tne  Pines, 
California;  Claytoa  County,  Georgia;  and  itate 
College,  Peansylvaiia.  Operation  and  (rainLenanco 
costs  are  provided  for  systess  at  Clayton  County, 
Georgia;  Rest  Dover,  Versont;  and  Kennett  Square, 
Pennsylvania.  Reduction  of  the  cast  of  future  sy^tjas 
can  be  accoaplished  by  ainiBizing  the  aBouut  of 
effluent  storage  provided.  Host  forest  systen^  car. 
operate  with  thirty  days  storage  or  less.  New 
tecanology  and  new  plantations  caa  allow  r<:;iactions  it 
the  cost  of  wastewater  application.  Potential  tevet.jc 
froi  tree  harvest  can  also  reduce  overall  costs. 


HP  2267 

FROST  ACTIOR  PBEDICTITE  TECHHIQaES:  AH  DTERTIEU  DP 
RESEARCH  BESOLTS 
Johnson,  T.C.  et  al 

Transportation  ie;iearch  roooii  1986  No.  1399 
p. 147-161 
30  refs. 

42-435 

Berg ,  R. L.  Dii illio,  A. 

Frost  action.  Frost  heave.  Thaw  weakcninj,  Fco^t 
resistance.  Freeze  thaw  tests.  Soil  freezini, 

Freeze  thaw  cycles,  Models 

A  6-yeai  research  [.rogtao  has  Biteriaily  idvanc.*':  tn  • 
state  of  knowledge  regarding  frost  hoive  mi  tnjw 
weakening  affectinj  roads  and  aittiald  pw?o-'nto.  Th' 
ihvestigations  included  deveiopcienc  ufii  [  ?t  :  ^tcihc*  j: 
laboratory  tests,  ievelopD.-»nt  ot  ooaput*i  Ljlel.i, 
testing  and  data  coHectiot  at  iif?l1  t?;>t 

sites,  and  validation  ot  tnc  liOoiatoty  ir.j 

coaputer  Dolel,  a^iinct  fi^ld  iati.  aivna':, 

include  develop  laent  of  a  u?w  treozir.  j  f'St  to 
the  frost  susceptibility  of  soil;  devolopneat  a:i  i 
validation  of  i  aatheBaticul  soiel  serving  to  piedirt 
frost  heave  and  tnaw  consolidation;  ievr'lopaent  of  a 
laboratory  test  procedure  to  deter  line  the  ceaiLi.nt 
BOdilus  of  frozen,  thawed,  and  locovering  grinulic 
soils;  and  coocepcualization  a.jd  testing  ot  a 
technique  for  cOBbining  the  frost  heave  aai  thaw 
consol idat ion  aodel,  the  iabotitoty  c?siii?nt  aoijjjj 
test,  and  a  pavea^int  response  aodel  to  prcMi-t  th'^ 
nonlinear  resilient  aoJulus  of  granular  soils  anJ 
base  course  aaterials  as  variables  in  time  and  spic^. 


HP  2268 

BILITABT  SROH  REH07AL  PBOBLEHS 
Hinsk,  L.D. 

fiilitary  engineer  Aug.  1997  79  (  51  6» 
p. 452-453 

Snow  retoval,  Military  operation 


42-673 
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BIT  DBStSI  IHPROTES  AOGBBS 
SellBann,  P. V.  et  al 
Hilitary  engineer  Aug.  1997  79  (51  6) 
p. 453-454 

42-674 

Brockett,  B.  E. 

Angers,  Frozen  ground 
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OBOOID  riBBSIlG  COBTBOLS  Bil&IDOOS  IBStB 
IskaodsTf  I.B. 

Bilitacf  eagiaeer  iog.  1987  79(516) 
p. 455-956 

•2-675 

Soil  fceeziag*  irtificial  ftaizlag.  Baste  llsposil 
BP  2271 

PIOSP  JBZKIBS  P3BCBS  OB  B  BBD  PIPB  PILBS  B9BBOBBO  KB 
PIlBBiBKS  SILT 
JohnSODr  B. 

klaska*  Dept.  o£  T cansport^tioa  aad  Pabli:; 

Facilities.  Report  Bar.  193»  AK-BD-94-13 
42p.  *  appends. 

For  another  fecsioa  see  40-67S.  19  refs. 

42-679 

Frost  heaTe*  Pile  extraction*  Pecaafcost  iistribntioo* 
Theraopiles*  Analysis  (aatheai tios) «  Teaperature 
effects*  Frozen  ground  aechaoics*  Couateraeasures, 
Frost  penetration 

BP  2272 

BRltriBIBSS  OF  BBIBPOBCBD  C0B:BBTB  StIOCTOBBS  OlOBi 
ARCTIC  COBDITIOIS 
Kivek^s*  L.  et  al 

Boriio  oonrrete  research  198S  Bo. 4 

p.  in-121 

5  reCs.  For  another  version  see  41-213  (CB  36-02). 

42-659 

Korbonen*  C. J. 

Beintotced  concretes*  Concrete  strength*  Low 
teaperature  tests*  Loads  (forces)*  Brittleness* 
concrete  structures,  lapact  strength 

The  behafior  of  reinforced  anl  untainforced  concrete 
beats  vas  studied  nnder  iapact  load  at  lov 
teiperatures*  and  the  results  were  coapared  vlth  the 
behafior  of  reinforcing  steel  in  the  Charpy-7  iapact- 
tests.  Transitioa  teaperatuces  as  high  as  -30  C  were 
obtained  in  the  Charpy-7  test  vheraas  at  teapecatures 
as  lo«  as  -63  C  no  brittle  failnre  occurre)  in  tae 
concrete  baaas*  eten  in  those  beaas  Mhere  the  rebars 
aece  Intentionally  notched.  The  iapact  strength  of 
unceinfocced  concrete  increased  considerably  at  Loaer 
teaperatures. 

flP  2273 

R19BI  ICB  14PPIIG  fITB  LABDSAF  AID  TIOBO  KIASBRt 
Gatto*  L.v.  et  al 

9ililaa  r.  Pecora  <reaociil  Sfiposiaa  on  Reiote 
Sensiig*  11th,  Sioux  Falls,  S7,  lay  5-7*  1967. 
Proceedings 

Silfer  Spring*  ID,  Institute  >f  electrical  aad 
Electcoiics  Engineers,  Coaputac  Society  Press*  1987 
p. 352-363 
10  refs. 

42-1526 

Daly*  S.  F.  Carey#  K.  L. 

370.4.144 

River  ice*  Ice  conditions*  Reiote  sensing*  Sapping, 
LABOSir,  Aerial  surveys.  Photography,  Cce  navigation 
As  part  of  the  Corps  of  Engineers  River  Ice  Hanageient 
Prograi*  Landsat  iiagery  and  Low-altitude  video 
inagery  were  used  to  nap  ice  conditions  along  the 
Ohio,  ALlegbeny,  Bonoogahela,  III:  lois,  and  Rankikee 
Rivers.  The  inagery  was  analyzed  using 
photointerpratation  techniques.  Landsat  iiagery  was 
used  to  lao  river  ice  froa  1972  through  1934.  The 
video  iaagery  was  used  froa  1984  to  1987,  Ice 
conditiohs  on  these  rivers  cii  cnange  rapidly,  often 
daily,  and  the  areal  extant  of  ice  Is  typically 
greatest  fcoa  aid-Tan.  to  aii-Feb.  In  spite  of  the 
saalL-scale  and  Halted  coverage  of  Landsat  iaagery. 

It  is  useful  for  analysis  of  general  river  ice 
conditions,  especially  during  severe  winters  whet  ice 
becoaes  extensive.  7ideo  iaagery  is  an  econoaical 
■eans  of  doennenting  rivar  ice  conditions,  althouga 
clond  cover,  incleaent  weather,  and  lov  ceilings 
restrict  opportnnlties  for  aore  fregaent  coverage.  It 
also  cia  provide  aear-real-tiae  data  when  extreae  ice 
conditions  canse  navigation  eiergencies. 

BP  2274 

ABCTKC  BARIIB  BIVISATIOB  AID  ICB  DTBA8ICS— SOBBIII 

PXI0XB39 

Reeks*  B. 

Arctic  aarine  technology — Airlie  Bouse  Borkshop* 
Barieatoo,  7A*  Feb.  26- 2B,  1973.  (Proceedings] 
Bashington*  D.C.*  ri973]  p. 63-99 

42-733 

Ice  nafigation*  Ice  aechaoics.  Ships#  Sarine 
transportation*  fehicles*  Rnvi ronaental  iapact* 
Heteorologr 


BP  2275 

BASBLIBf  AaOXTT  OP  PBBCXPITATIOI  At  TBB  SOOtB  POLB 
OORtBS  TBB  LAST  TiO  BXLLBIXA 
Cragin#  J.H.  et  al 

Geophysical  research  letters  Aug.  1987  14(8) 
p. 789-792 
38  refs. 

42-992 

Giovinetto*  B. 6.  Gow*  A.J. 

Ice  coaposition*  Pirn*  Chenical  properties*  Antarctica- 
-Aauadsen-Scott  Station 

Beasureients  of  aeltwater  gH  froa  annual  layers  of 
Sooth  Pole  firn  and  ice  saaples  ringing  in  age  froa  40 
to  2000  years  B.P.  show  that  precipitation  at  this 
reaote  site  has  a  higher  natural  acidity  than  that 
expacted  fcoa  ataospheric  equilibriua  vita  102.  Tba 
average  pH  of  deaerated  (CD2-free)  saaples  was  3.64, 
while  air-eguiLibrated  saaples  avaraged  5.37*  a  pH 
that  is  about  a  factor  of  two  wore  acidic  than  the 
expected  background  pB  of  5.65.  The  observed  "excess" 
acidity  can  be  accounted  fer  by  sulphur  and  nitrogen 
cation  levels  in  the  saaples  originating  froa  uoq- 
anthropogenic  32S0:i  and  HN03.  Because  of  the  presence 
of  these  naturally  occurring  acids  in  South  Pole 
precipitatioh,  a  pH  of  5.4  is  considered  a  lore 
representative  baseline  reference  pR  for  icid 
precipitation  studies.  (Autb.) 

BP  2276 

BBTBOROLOGICAL  IISTBOBERTATIOI  FOR  CHABACTBRIZIHG 
ArBOSPRBRIC  XCIVG 
Bates*  B. E.  et  al 

Norway.  Elektr isitetsf orsyningeos  forsknings- 
institutt#  Ttondhein.  EPI  technical  report  June  1987 
So. 3439 

International  iorkshop  [on]  Atnospheric  Icing  of 
Structures,  2Qd*  Tcondhein,  Norway,  June  19-21,  193^. 
Proceedings.  Edited  by  R.  Ervii 
p. 23-30 
4  refs. 

In eludes  discussion. 

•2-923 

Sovoni#  J.S. 

Icing,  Structures,  Reteocol ogica I  factors,  doacfrooc. 
Glaze,  Frost,  Seasuring  instcunent s.  Ice  ietection 
The  accuaulation  of  riie  and  glaze  ice  on  stiuctuces 
depends  on  aeteocoiogica 1  variables  suen  is  wind, 
precipitation  cate,  air  teaperature,  fog  ieasity  acl 
atiospberic  aoisture  content.  However,  highly 
accurate  aeasureaents  of  aeteorological  viciibi.es 
during  periods  of  icing  (including  wet  snow)  that 
occur  in  the  cold  regions  of  the  world  are  tor  tho 
tost  part  unavailaole  due  to  instrusentatioa  failure 
or  geographic  reaoteness.  For  the  last  ?  years, 
05A3RBEL  has  been  aodifying,  testing,  and  utilizing 
state-of-the-art  sensors  and  lecording  sy»teas  for 
aeasuring  winter  eovirooBental  conditions.  This  paper 
discusses  aeteorol ogical  sensors  [including  ice 
detectors)  used  in  adverse  cold  enviionaents, 
including  the  aountainous  areas  of  the  northeastern 
Baited  States.  One  of  the  state-of-the-art  site- 
specific  sensor  packages,  the  newly  developed 
BDVironaental  InstruDeots  lodel  230  Dual  Processor 
Heteocological  System,  has  been  thoroughly  evaluated 
daring  periods  of  adverse  weather  and  icing.  me 
systea  has  no  loviig  parts,  but  incorporates  two 
static  pair  beited  resistive  sensing  eleaents  for 
•easuring  wind  speed  and  direction,  a  platinun 
resistance  tbersoaeter  for  tenperature,  and  a  pressure 
transducer  for  atmospheric  ptessure.  Results  ootiined 
and  problee  areas  encountered  using  a  numoer  of 
different  sensors  in  adverse  weather  conditions  at 
both  the  CRREL  snov-field  expeciaent  test  sites  and 
high  elevation  winter  icing  experinent  sites  are 
discussed. 


IISCBLLifKOaS  PBBLZCiriOBS 


39 


flP  2277 

ICB  OBIBCTDI  aBBSOBBIBBTS  COlP&BBD  T9  I BTB9I919SEZ&L 
PABkIBtBBS  IB  BATOIAL  TCIBG  C9BDITI0IS 
rackeCf  B.B.  st  al 

■ocviy.  BLektrlsltetsfocsyDlsyeas  Cocskolajs- 
iQstLtiitt,  TCDsdheia.  BPI  technical  report  Jeae  1967 
No. 3(43) 

latarnitloial  Bockshop  too]  Itaospberic  I:1d)  at 
Structures,  2a3,  rrondheia,  Norway,  June  19-21,  19)9. 
Proceedings.  Edited  by  N.  Bcflk 
p. 31-37 
19  refs. 

Includes  discussion. 

«2-92% 

Howe,  J. B. 

Ice  detection.  Icing,  Ice  accretion,  structures,  kit 
teaperatuiie,  Bind  relocity,  Oufrozen  water  content. 
Cloud  droplets,  neisuring  instruaents 
SeweraL  seisoas  of  icing  data  nave  been  collected 
under  latural  icio?  conditions  on  the  suaait  of  9t. 
tfashingtoD,  New  Haapshire.  Two  nodels  of  tne 
Roseioait  Ice  Detector  were  e/aluated  in  the  contert 
of  pro/idinj  Lcing  intensity  data  under  various 
conditions.  ivetaje  tampei itice,  windspeei,  ligail 
water  content  and  ledian  droplet  diaaeter  were  also 
recorded  for  ?ach  icing  event,  tae  latter  two 
patdietecs  being  provided  b>  rotitin}  aulticylinlecs. 

\  ncisace  of  icing  cate  has  been  calculated  froa  tae 
ligaid  wet>L  content  and  ta?  wind  speed,  and  nas  been 
coaparei  to  tn^  ice  detoctor  cycling  rates.  For 
detectors  wita  long  r.cMt-oi;  tries,  the  upper  liait 
(rixiaun  cycling  rito)  of  ♦.  ne  detector  is  easily 
rcjcjed  u..1er  natural  coniitions.  The  detector  with 
long  neat-on  tisos  also  'y.L.bics  prooLeis  at  aigaec 
t 'I p  ‘  r  5 1  ar '■  s  ,  At  )n v  ir  o:. c .  .f  a  1  teTper-atuces  neat 
:if*‘ii:W.  too  prob?  t-aKOi  ronsiJerable  tiae  to  cool 
b  'lov  mg  and  begin  t->  again  accuaulate  ice. 

r'.ija  t  DiXLBun  cycle  rat?  is  ;eached  under  these 
cor,  litions  vhicn  can  be  veil  oelow  the  actual  icing 
ratr.  iri:-‘C  prolonged  luir.  j  roniitions,  ic? 
jc  :j  1 1  a  1 1  on  ;.5  tn  e  ur.h^at.*!  parts  of  the  probe  aod 
-dppjtt  .=.  t :  u  :  i  j '  can  intei*'eLe  with  the  airflow  past 
t  r, .  n:  j  j  • .  .  ;  ;  '  i :  :  *  i  n :  I y  “ i.  i o  g  in  g  t n  •  collection 
»fficie:i:y.  JiKt  extrote  con  dit  i  ou^,  *hi5  can  result 
ir  r  coipi-te  1jc!<  of  ry:l;:.g.  The  prol  leas 
j  r..-o  :*i  1 1 i  wit'.  anoLicatior,  of  tr»'-  ice  detector 

rat-s  is  a  Dtj-isu:?'  -f  acci  -iron  cates  on  Bore 
^onpl  'X  obi.'Ct-.  at  -  also  d; -.rasped.  In  particular, 
t ^  •  1  ;  t  tilt  f  *1  <’  •  j  1  I  "cr:  2  .  *  f  f  i c i-'=*nc y  is  so  ct  roo  g  1  y 

lep'i'.Mi  on  too  {io|'l'?t  ci/‘  1  ibtL  ibution  aay  liait 
It.:,  i,.  'f  Jlr.OS:.. 

SP  2273 

3ELP-SMS001V3  DF  ADCBETED  ICE  FB3S  HtSa-SPBBD  CDrDiS 

;  t  a  g  i ,  K . 

'■’etwiy.  r  I  L I  i  s  i  tot  syn  L  1  gen^  farstiiiogs- 
lajC.cutt,  rcrilh'ii.  r'l^l  C?-hr.ic.il  t'^port  June  1987 

N  0.  J  4  ^  ^ 

!nt>mitioiil  .'"or^ishop  f  or.  1  t :  no-H,  .n  ec  i  c  Icing  of 
jtLucfjf',,  .111,  rr  or.dhvii,  Voinay,  lur.e  19-21,  19r4. 
T't  oce?  1  mg...  -'ditvi  Iv  i.  irvi< 

p. - 1  ;rj 

C  'f 5. 

I nc  L  j  d  ?  a  d I scussion . 

•2-933 

Icing,  Propellers,  Helicopters,  Ice  accretion, 
Suptccooled  fog.  Ice  removal,  Ica  adhesion, 
rempeciture  effects,  CouTtecmeisures,  Ice  cover 
thiemess,  reasile  properties 

Icp  accreted  on  high-speed  rotors  operating  in 
supercooled  fog  can  be  thrown  off  by  centrifugal 
force,  creating  severe  uabalaac?  and  dangerous 
T'coj’ctil?  A  simple  focca  oaljnee  analysis 
indicates  that  the  strength  of  accreted  ice  and  its 
adhesive  strength  can  be  obtained  by  neasuring  the 
thictuess  of  tie  accretion,  tie  Location  of  the 
sppaiaticn,  the  rotor  .speed  aid  the  density.  Such  an 
ioalysis  was  applied  to  field  and  laboratory 
observations  of  sel f - shedd i ng  evants.  The  results 
agre?  ceasoaably  well  with  oth«»c  observations. 


8B  2279 

COBPOrBB  BOOBL1B6  OF  ATBOSFBBIC  CCB  ACCBBfIOf  ABO 
ABtOPTBABIC  LOAOIBG  OF  TBABSBISSIOB  LXBBS 
Egeliofer,  R.Z.  et  al 

Boeway*  Elektcisitetsfocsyningens  focsknings- 
lastLtutt,  Tcoadheia.  BPI  technical  report  Jane  1967 
10.3439 

International  Bockshop  [on]  Atnosphsric  Iclag  of 
Structures,  2od,  Trondhein,  Morway,  June  19-21,  198%. 
Proceedings.  Edited  by  fl.  Brvik 
p.  103-109 
12  refs. 

Includes  discussion. 

12-93% 

Ackley,  S.P.  Lynch,  0.  s. 

Ice  accretion.  Power  line  icing,  Transnission  lines. 
Bind  pressure.  Analysis  (lathenatics) ,  Air  flow, 
Coiputer  applications.  Ice  forecasting,  Noials, 
Sapercooling 

A  tiae-dapegdeit  coaputer  lodel  capable  of  predicting 
the  accretion  of  rise  ice  on  a  wire  free  to  rotate  is 
described.  A  finite  eienent  techoigue  is  used  to 
obtain  the  air  velocity  field  adjacent  to  the  wire.  A 
local  collision  efficiency  is  calculated  for  several 
radial  sectors  of  the  wire  by  tracking  supercooled 
water  droplats  uf  various  sizes  until  they  collide 
witn  the  wire.  The  asymnetrit  buildup  or  ice  causes 
the  wire  to  rotate,  changing  the  flow  field  around  the 
wire  and  the  rate  of  ice  accretion.  The  finite 
eleaent  teebnigue  is  a  very  effective  lethod  of 
analyzing  this  probles  because  the  ice  accretion  shape 
IS  not  liBited  to  a  simple  geooetric  shape.  Tne  drag 
force  is  coaputed  as  a  function  of  tine  to  investigate 
the  forces  acting  on  the  wire  during  an  icing  event, 
flodel  results  are  presented  in-cluding  coapatisoos  of 
icing  siaulations  of  wires  of  various  rigidities  and 
lengths. 

BP  2280 

P9BBSr  LABD  TBEATBBBT  BITS  HDNICIPAL  BASTEBATEB  IB  IBB 
BBSLABD 

Reed,  S,  C.  at  al 

Institute  of  Forest  Resources,  contribution  No.j6 
Porast  Land  ApolicaCions  Symposiua,  Seattle,  BA,  June 
25-29,  1  965.  Proceedings.  Edited  by  D.  ^ ,  Dole,  C.L. 
Hanry  and  »i.L.  N’uttet.  Forest  alternariva  for 
treataent  and  JlilizatLon  of  aunicipal  and  industrial 
wastes 

Seattle,  WA,  O.’iiVt^rsity  of  VashingtoQ  Press,  1965 
p. 420-430 
1?  refs. 

42-1195 

Crites,  R.w. 

Baste  tceataent,  Bater  treatoent.  Forest  land.  Land 
reclamation,  Oesigg,  Vater  pollution,  Counteroeasuros 
An  overview  of  several  case  studies  of  forest  land 
treatment  with  municipal  wastewater  in  Ne«  England  is 
presented.  One  of  the  earliest  land  trratment  systeus 
in  this  area  in  DOjern  tines  was  installed  in  1971  by 
the  state  of  New  HaDpsnire  at  Sunapee  State  Part,  in  a 
■ature  forest  of  mixed  hardwoods  and  conifers.  The 
system  is  in  eicellent  condition,  and  continued 
operation  is  pLanoed  for  the  foreseeable  future. 
Nanicipal  forest  land  treatoent  systeis  are  also 
operating  sgccessfully  at  Best  Dover,  Vermont; 
Bolfaboro,  Hew  Haspshire;  and  Dreenville,  Same. 

Design  and  operating  infociation  is  provided  for  all  4 
systess.  For  Best  Dover  tne  energy  consumption  is 
evaluated  and  the  treatment  performance  is  documented. 

Best  Dover  operates  througnout  most  wintocs  with 
minimal  storaga.  The  improvements  in  water  guality  at 
Several  of  these  systems  ace  also  discussed,  and  a 
method  for  estimating  phosphorus  removal  is  described. 
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IF  2201 

DBfOCtXIO  IIDUeiOOID  OUlCTS/OnLITIIS 
BitoDakif  0.  C.  et  al 

■ocksOop  Cob]  facilitating  Ta^kaologf  idvaacaaeot  la 
tke  O.S.  CoastCQCtloa  indastcf,  kostla*  TK^  3st.  23* 
29f  1937.  fraceadlags 
[  1987  ]  p.35-43 

3  refs. 

42-967 

Bigl,  5.B. 

OadecgcoQQl  facilities*  Oetactloa*  Badac  echoes* 
Beasaring  Instcaaects*  Peaetcitlon  tests 
Haod-heLl  letectocs  and  gcoaal  peoetratlag  radar 
systeas  have  been  field  evalaited  to  letecalae  thelt 
ef fectifeness  la  locating  onlargroond  objects  an! 
atllities.  The  hand-hell  detactors  ace  Halted  to 
locating  either  aetallic  or  nonaataliic  (by  radia 
tcansiitteci  Lines  and  ace  best  suited  to  tracing  such 
lines.  To  trace  such  liaes*  it  least  a  vague  idsa  of 
their  location  Bust  be  knoan  or  a  point  of  pbysicaL 
iccess  lust  be  available.  Grouad  penetrating  radar 
(GPB) ,  on  the  other  hand,  has  the  capability  to  detect 
both  lotsllic  and  lonaetalllc  objects  vlthoat  prior 
knoMlelie  of  their  presence,  Hovever*  as  presently 
configicad*  GPRs  have  cectaii  deficiencies  that 
cesolted  in  poor  perfornance  in  field  evaluation 
tests.  Tho  bast  system  detected  only  60%  of  the 
letalLLc  aal  36%  of  the  aonaetallic  objects  that  vare 
present  in  our  test  site.  8e  therefore  have 
levelopient  efforts  undecvay  or  coapleted  to  laprore 
the  capiblLitLes  of  GPRs.  These  efforts  Include 
optlnua  3Pa  source  signal*  kijh-pover  focused  aoteina* 
and  signal  processlng-iaaqa  ra construction  software. 

HP  2282 

IHffikBEO  TBSTIIG  P3S  IBIRS  11  HBH  B03PS 

Korhonen*  C. 

fiockshop  fool  PaciLitating  Technology  kdvaaceient  ia 
the  0.3,  Construction  Industcf*  Austin*  TX*  Oct,  23* 
29,  1937.  Proceedings 
:i99  7  ]  p,g9-54 

'4  refs. 

42-968 

Roots*  Leakage*  Infrared  reconnaissance*  doisture 
detection,  rnacaal  insulitios,  reapecature  vaciations 
Newly  constructed  roofs  can  develop  leaks  as  soon  as 
they  ace  burlt*  but  tnese  lears  aay  not  aanifest 
theiielves  inside  the  building  until  after  tne 
varranty  has  expired.  High  resolution  infrared 
scanners  can  he  used  during  tie  warranty  period  to 
locate  the  war  insilation  cesilting  froB  these  leaks. 
Uhen  coibined  with  detailed  visual  exaBination* 
infcacei  surveys  can  help  to  lateraine  who  is 
responsLbla  for  the  leak.  If  the  leak  is  the  result 
of  a  design  or  vorkBaoship  arcor*  then  the  biilling 
ownar  is  save!  the  expense  of  pursuing  remedial 
cepaics  on  a  oaw  roof. 

BP  2283 

COBPASS50B  OP  SfOf  COPBB  tI39ZD  VATEB  flBASaBBBBIP 

TBCBIIZ30ES 

Boyna,  H.  5.  at  al 

8ater  resources  research  Oct.  1987  23(10) 
p. 1333-1836 
19  refs. 

42-990 

f isk  *  0. J. 

Snow  watr>i  content,  Oofrozen  water  content.  Snow 
■echanics,  Beltuatar,  Bicrowares,  Remote  sensing* 
Tenperatate  Baasucenent,  seepage 
The  aaount  and  distribution  of  liquid  water  are 
iaportant  for  assessing  the  Bacnanical  strength* 
lelttfatec  generation*  and  Beltvater  transBlssion  la 
snow.  Liquid  water  also  nas  a  profound  effect  on  the 
psrforiioce  of  active  and  passive  reaote  sensing 
systems  operating  in  che  Bicrowave  and  Billiaeter  wave 
region  of  the  alectroBagnetic  spectma.  Hew  aethois 
of  aeasuring  liquid  water  have  been  reported  which 
show  considerable  proaisa.  our  purpose  is  to  address 
the  guestion  of  aeasureaent  eguivaience  by  coapacing 
the  three  direct  methods  of  freezing  caloriBatry* 
alcohol  calorimetry*  and  dilution  and  by  coBparing  the 
precision  of  a  calibrated  capacitance  probe  with  one 
of  the  direct  nethods.  AH  coapatisons  were  aade  in  a 
Laboratory  cold  rooa  with  snow  having  a  Bass  liquid 
water  content  of  0-14  ■Ic7  pat  too  mkg  of  snow.  The 
coiparisoos  show  that  the  methods  are  equivalent  with 
an  UDcectaintf  of  ab^  t  t.8  akg  per  100  akg  of  snow. 
However*  the  operatioual  acbievenent  of  equivalence  is 
strongly  dependent  on  a  variety  of  factors  such  as 
saaple  size*  aixiag  of  snow  and  working  fluid*  and 
operator  skill. 


IP  2264 

CLBlifOtOGr  Of  BIBB  ACCBBTIOB  II  PBB  OtBlf  ABB  IBITB 

■OOBTAIIS 

Bysrsoa*  C.C, 

Comfacence  on  soaotalm  Betaorology*  4th*  Seattle*  BA* 
Aog.  25-28/  1967,  (Proceedings] 

Boston*  BA*  imarican  fleteocological  Society*  1937 
p. 267-272 
9  rafs. 

42-997 

Icing*  Ice  accretion*  Hoarfrost*  Sonntains, 

CllBatology*  Statistical  analysis 

BP  2285 

BBfBOBOtOGICAL  SISIBB  PBBPOIBAfCB  II  ICIfS  ZOlPIPIOIS 
Bates*  B.B, 

Blectro-Optical  Systems  Atmospheric  Effects 
Hbrary/Tacticil  Beathec  Intelligence  (EOSABL/TBI) 
Conference*  Ith*  Las  Cruces*  IB*  Dec,  2-4,  1986. 
Proceedings 

O.S*  Army  Atmospheric  Sciences  Laboratory*  1987  p. 73- 
86 

5  rsfs. 

42-1037 

Ice  fornatioD*  Icing*  Heteorological  instciments* 
Boicfrost*  Bodels*  Climatic  factors*  Air  temperature* 
Freeze  thaw  cycles 

Adverse  weather  that  induces  riming  and  glaze 
formations  severely  affects  most  conventional 
aetsorological  field  sensors  and  frequently  causes 
systea  failure,  such  conditions  include  teiperatures 
near  or  just  below  freezing*  frozen  precipitation  and 
excessive  humidity.  These  conditions  usually 
accompany  major  synoptic  events  which  In  nost  cases  go 
unrecorded  because  of  1)  the  remoteness  of  the  high 
elevations  where  extreme  icing  and  wind  normally 
occuj*  and  2)  the  failure  of  the  ihstcuoentation 
required  to  characterize  the  adverse  weather. 

BP  2286 

BITtICTIOl  COBPFICIEIT  FOB  A  OISTBIBaTIOl  3F  ICE  FOG 

PABTICLBS 

Jordan*  R. 

Electro-Optical  Systems  Ataospheric  Effects 
Library/Tactical  veather  Intelligence  {B0SAEL/X«1) 
Conference*  7th»  Las  Graces*  OH*  Dec.  2-4*  1986. 
Proceedings 

O.S,  Army  Atmospheric  Sciences  Laboratory*  1987  p.S27- 

539 

IS  refs, 

42-1339 

Ice  fog*  Infrared  radiation*  Electromagnetic 
properties*  Attenuation*  Particle  size  distc ihuclon* 
Hathematical  models 

An  approximation  model  is  derived  for  the  attenuation 
of  visible  and  infrared  radiation  tnrouga  Ice  fog. 
Assuming  spoerical  particles  and  single  scatteriig*  a 
formula  for  estimating  the  extinction  efficiency 
factor  has  been  developed  by  combining  the  approaches 
of  dart-Bontroll  and  Nusseizveig-if  iscombe,  Bith  the 
use  of  a  HaxweLl  finction  to  describe  the  size 
distribution  of  Ic?  fog  particles,  a  theoretical 
integration  over  the  distribution  is  possible.  The 
resulting  extinction  coefficient  is  a  function  of  tne 
mode  radius  of  the  distc iba tion*  the  wavelength  of  the 
incident  radiation*  and  the  complex  refractive  index 
of  ice.  Its  simple  formulation  provides  an  efficient 
means  of  scaling  infrared  to  visible  attenuation. 
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■P  2287 

IlIBISirT  7P  SfOVPALL  AT  THB  SI9t  BIPEBISBITS 

Bates,  R.  E.  et  al 

ElecttD-OptloI  Systeas  Atiosph^cic  Effects 
Libcary/IartlciX  Heather  InteLligenca  (EOSAEL/THI) 
Conf2C»Qce,  6th,  Las  Cruces,  SB,  Dec-  3-5,  1935. 

Procee 1 ings 

tfhit»  Saads  Blssile  Range,  0.>.  Acay  Ateospheric 
Scieoces  Labocatory»  Peb.  1935  p. 205-217 
7  refs. 

42-1062 

King,  3. 3. 

Snctffiil,  snov  water  egul?iiaat,  RLliticy  aperatrai, 
Sddw  accatulition,  lisibLlity,  Snowstoras,  Reaote 
sensing 

SnewfaLL  latensities  ace  currently  cLassifiel  by  tie 
NatiDiiL  W?athec  Service  Retearological  stations  as 
"iLqbt,  Doierite  and  neavy"  using  visibilicy  as  a 
criterion.  However,  snowfall  occurs  with  other 
obscurants,  such  as  fog,  aakiag  it  extreaely  ilfficult 
to  deterniie  the  actual  snowfall  Intensity,  therefare 
any  criterion  dependent  on  visibility  alone  should 
only  be  used  as  a  guide.  This  paper  presents  a  loce 
quantitative  lethod  of  deteraining  snowfall  using  snow 
depti  iccuaulation  rate  (cw/hr)  and  total  hourly  water 
equivalent  (na)  as  criteria.  Intensive  snowfall 
accuij  lition  rates  and  water  equivalent  aaounts  were 
deteriined  it  the  3N3B  expeciients  at  Fort  Ethan 
Allei,  Vprior.t,  during  the  winters  of  1980-81  an)  1981- 
32,  ani  at  3afip  Grayling,  Ricaigin,  during  the  winters 
of  1983-94  and  1984-85.  These  data  ace  used  to 
validate  tie  prelliinary  snowfall  intensity  aodel. 

HP  2288 

PERSPBCriTES  IH  ICE  TECfflOLOOf 
Ashton,  3. 0. 

:i98b]  4p. 

Keynote  address  delivered  at  the  International 
Conference  on  ice  Technology,  HIT,  June  10-12,  1985- 
(Unpublished  manuscript.) 

42-1372 

Ice  physics.  Research  ptojects.  Engineering,  Icing, 

Ice  cover 

HP  2289 

BPPECr  OP  ICE-PLOE  SX2B  Of  PB)PELLER  T0830B  tl  SHIP- 
HODSL  TESTS 
latinclauK,  J. -C. 

AReCLcan  Towing  Tank  confeieo:e,  21st,  Hasaington, 

D.C.,  Aiig.  5-7,  1936.  Proceedings.  Edited  by  R.P. 
Hessalle 

k'ishington,  O.C,,  National  Acadcey  Press,  1937  p.291- 

298 

*  refs. 

42-1352 

Ic'j  loid.-^,  '’copell’rs.  Ice  nirigition.  Ice  floes.  Ice 
conditions.  Ice  solid  interface,  velocity.  Ice 
density,  Friction,  Tests 

Fesuits  of  a  Laboratory  study  on  ice- propel let 
int»^caction  conducted  with  a  lodel  icebreaker  are 
ptps^tjted.  Th?  tests  were  oile  in  ice-ftee  water, 
orgeat  chainel«  with  ceqjiarLf  shaped  ice  floes  of 
iifterant  312=3,  and  brash-filled  ice  channels.  The 
test  results  snowed  that  the  propeller  torque  and  its 
standard  deviation  increased  wita  botn  ice  floe  site 
and  5hio  soeei.  The  doainaat  frequency  in  the  torque 
fluctuations  was  found  to  be  eitnei  the  propeller 
speed  5t  the  ratio  of  ship  speed  to  floe  width.  Tie 
effect  of  ice  ingestion  on  propeller  thrust  could  oot 
deterained  because  of  malfinction  of  the  tncust 
rosponeit  of  the  propeller  dy a  a  bo n e te t .  Tie  results 
iugg,»3L  that  difference  in  102  density  anl  in  ice-aull 
fiictiOQ  coefficient  between  nodal  tests  and  full 
ocali  trials  lay  be  at  Isast  oactially  responsible  for 
toe  laci  of  agreewent  between  torque  and  powoting 
iequit3B?nts  predicted  fcoa  aodel  propulsion  test 
results  and  those  aeasurad  diriug  full-scale  trials. 


BP  2290 

COlPXDBICB  II  HEAT  FLOl  IBABSOOCBI  SBASOBBHBBfS  OP 

B0ILDII3S 

Pliuders,  S. H. 

ASURAE  transactioos  1985  91(1) 

p.515-53t 

12  refs. 

42-1375 

Seat  tcaoster,  Buildiags,  Beat  flix,  Teaperature 
■easuceaeot,  Heasuriag  iDStcuaeats 
Confidence  in  the  validity  of  beat  flux  tcaasdacer 
(HPT)  eeisureaeats  is  sufficiently  high  that  ASTH  is 
preparing  a  standard  practice  for  the  use  of  SFTs  oa 
bnildings*  A  cey  issue  the  standard  practice  will 
address  is  how  to  adjust  the  calibration  of  the  HFT  to 
the  thernal  e&vironeent  of  the  ■easuceBent. 

Confidence  in  the  use  of  HPTs  is  based  in  part  on  a 
propagation  of  error  analysis  key  thariai 
influences  on  the  accuracy  of  BeasuceBeot.  The  user 
can  expect  the  HFT  to  render  a  standard  deviation  of 
104  of  the  heat  flax  aeasured.  Field  neasaceBents 
confiri  this  expectation.  However,  the  variety  of 
heat  flux  BechaniSBS  inherent  in  building  construction 
requires  that  the  investigator  choose  the  leasuring 
situation  carefully.  Convection,  even  in  "fully 
insulated"  spaces,  can  cause  unexpected  lateral  heat 
flux  and  results  that  are  dilficult  to  interpret. 

Hore  work  should  be  done  with  HPTs  to  investigate 
convection  in  walls  and  attics,  as  well  as  to 
investigate  other  Lateral  seat  flux  transfer 
BechaniSBS. 

HP  2291 

PRBriBH  OP  PBB  SIOR-IIl  BEST  DATA  BASE 
Lacoabe,  J. 

O.S.  Any  Cold  Begioos  Research  aid  Eaginaering 
Laboratory.  Special  report  July  1987  SR  37-12 
Snow  synposiUB,  6th,  Hanover,  Md,  Aug.  1935. 

Proceedings 
p.3-11 
ADB- 115  486 
5  refs. 

42-1404 

Snow  physics,  Bilitary  operation.  Light  ttansnission. 

Id feared  reconnaissance.  Visibility,  Hetehrological 
factors.  Detection,  Snowfall,  Precipitation  gages 
Reduction  of  data  recorded  at  the  SNOH-III  4esc  riels 
experiBent  is  coaplete  and  a  suBiicy  report  is  now 
beiog  written.  A  preview  of  the  organization  and 
contents  of  the  upcoBlng  report  is  given  in  this 
paper. 

HP  2292 

SrAVEHGIHG  OP  IHFBABED  SCIBEHBB  El  5763  Bf  PALLIHG  SHOW 
Cragio,  J.H.  et  al 

O.S.  ACBy  cold  Regions  Sesearen  aid  Engineering 
Laboratory.  Special  report  July  1997  SR  97-12 
Snow  SyaposiuB,  6th,  Hanover,  Nd,  Au).  1996. 

Proceedings 
p.  13-20 
ADB-n5  4B6 
4  refs. 

42-1405 

Hewitt,  A.D. 

Snowfall,  Infrared  radiation.  Light  scattering.  Snow 
crystals.  Aerosols,  Visibility,  Ice  crystals, 
Precipitatiho  (leteorology) ,  Hind  velocity.  Tests, 

Cloud  dissipation 

Field  tests  coaducted  with  EA  5763  in  Hanover,  SH, 
Hollis,  HE  and  S.  Corinth,  VT  show  that  an  order  of 
aagnicuie  note  screonei  is  reaoved  and  deposited  at 
the  surface  within  30  n  downwind  during  snowfall  than 
under  cleat-ait  conditions.  Relative  aaounts  ot 
screener  deposited  by  di f f usion/gravitati jn  und^r 
clear  conditions  were  inversely  proportional  to  thf: 
wind  speed  above  a  threshold  value  of  about  1  la/s.  A 
direct  linear  relationship  exists  between  tne  aiss 
precipitation  cate  and  the  fraction  ot  saoke  cloud 
scavenged  by  stellar,  spatial  dendritic,  anl  ciustaied 
snow  crystals.  The  scavenging  efficiency  does  oot 
appear  to  depend  strongly  on  snow  or  ice  crystal  type 
although  scatter  ii  the  data  and  the  liaicel  naober 
(6)  of  tests  Biy  have  Basked  any  relit  ion ao i p.  Snow 
is  four  to  five  tixes  Bore  efficient  than  raindrops  in 
scavenging  BA  5763  ftoa  saoke  clouds. 
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aOBIOZri  AID  TBBPBBATOBB  BBASIBBIBIfS  DBTAIIBD  PI3I  Al 
OBBAIIBO  ABIIAL  fBBICLB 

Ball)c3»  H.  et  al 

D.s.  Arif  :ol)  Begions  Reseir^li  ind  BagloeBCiag 
Labocatscy.  special  report  luly  1937  SB  97-12 
SnoH  Syeposlaif  bth#  BaDovec*  IB,  Aug.  1906. 

PrDCSS i LQq3 
p. 35-45 
AD0-115  486 

1  caf. 

42-1437 

Izquierio*  H.  RcD^aall  C.  Siith.  J.  Cogan,  J. 

Tibuni.  F.  3r9elef,  H. 

nataacalogi^al  instruBents,  Air  teapecatuca,  HuBlIity, 
AiLplanes,  Seasunag  iastrunaats.  Tests*  tanpecataca 
affects.  Accucicy 

A  sbiIL*  lighttfeigtit*  low  pa^ar  coosuBiag  iQstruaaQt 
debigoai  to  aeasuce  a tBosph acic  teaperatuca  ani 
celatlva  hitiiity  froB  an  uDiaoned  aerial  ?ehicle 
(DAY)  fllgit  tasted.  Tha  saasuraBeots  obtaioai 

fL3B  tna  CAV  instcuBeot  were  roaparel  with  ttiosa 
abtaiiai  fc3a  ballsoa  boroe  iistruaents.  The  billDoos 
wne  Iianchad  prior  to  and  just  after  the  UAV  flights. 

Altiojgb  the  aeasuieaent  accjracy  of  the  JAY 
iostruieot  coild  not  be  established  during  these 
tests*  the  taaperature  and  ralativa  huaidity 
variitLons  noted  were  coisistant  with  those  obtained 
fioa  the  brlloon  instruBeots.  The  teiperature 
vaciitions  confoiaed  to  the  atperted  lapse  cites. 
LibocatDcy  tests  on  the  perforaance  of  the  instriBant 
package  under  varying*  particularly  cold*  taiperatices 
ware  coadusted  to  ieteraine  tie  environiental  affects 
on  iasctuaeot  sensitivity*  accuracy  aod  tiae 
constants.  Results  of  thesa  tests  are  ptasente). 

HP  2294 

ACODSrZC'TD-SBISHIC  COOPLIIS  raSDOGB  A  SI3I  LATB2 

Peck,  L. 

U.5.  Aray  Told  Regions  Research  and  Engineering 
Labotitocy.  Special  report  July  1937  SR  97-12 
snow  syiposiui*  6ch*  Hanover*  SH*  Aug.  1985. 
oroceeiir.gs 
P .  4  7  -  5  5 
A0f?-n5  485 

42'1438 

Acoustics*  Snow  cover  effect*  Saisaology*  Sound  wives* 
soil  Bochanics,  Military  operition*  Frost  penatcation* 
Kxpenventation 

rb?  excitation  of  ground  aotion  by  aicbocne  sound  ls 
teiied  icoustic-to-seisBic  coipLing.  The  occurtance 
of  acoustic- to-seisiic  coupliag  degiades  the 
parformnce  of  a  seisaic  sensor  unless  its 
contrioutioi  to  the  ground  lotion  is  coapensitad  for* 
while  It  IS  tha  basis  of  airccaft  detection  and 
Lingiag  by  aaaqs  of  an  acoustic/seisaic  sensor.  Ti? 
variitiOQ  in  acoustic“to-sei3iic  coupling  due  to  to? 
winter  anvironaeot  aust  oe  known  and  understood  so 
that  tia  effects  of  the  wiCita:  enviconaent  can  ba 
incocpoLitad  in  the  design  and  aaployaent  of  sansor 
sy^taas. 

HP  2295 

POBVABD  SCATTEB  HBTBB  FOB  HEISOBIIG  EITlICnol  II 
ADYBRSB  lEATHBR 

Koh*  3. 

fJ.S.  Ally  ;old  Segions  Peseirca  and  Enginaacing 
Laboratory.  Soecial  report  July  1907  SR  97-12 
^*:^w  Sysposiua*  6th,  Hanovet*  YH*  Aug.  1986, 
Ptocaeiifiqs 
p.  3 1  -  3  u 
ADb- 1 1 5  486 

2  ref  5. 

42-1411 

Attenuation*  Light  scattPting,  3adiation*  Snowfall* 
Light  ti insaissiOD*  fleisuiing  instcuiants*  Rain*  Fog 
rh»  jvtinction  coefficient  is  a  neasure  of  the 
itloauitioa  of  radiation  as  it  propagates  through  the 
ataospoere.  Tachnigues  for  a?aburing  the  extinction 
coefficient  ii  ^pticAl  wawelaogth  regions  ara  of 
int2t33t,  sinca  aaoy  ailitary  davices  datact  visible 
and  iofcared  radiation  eaitted  or  reflected  by  distant 
targets.  Sxperiaental  results  coDparing  extinction 
coefficients  leasured  with  a  forward  scatter  aater  and 
a  ti ansaissoaeter  show  that  it  is  feasibia  to  use  a 
forward  scatter  aetec  to  aeasjre  extinction  in  winter 
precipitation  (snow*  ram  and  fog). 


BP  2296 

SLABf  PATB  BXTZBCTIOI  AID  flSIBILITT  BBASOBBBBBfB  PBOl 
AB  OIBABBBD  ABIIAL  YBHICLB 
Cogaa*  J.  et  al 

O.S.  Aray  Cold  Begions  Beseacch  aid  BagiAtaciAg 

Laboratory.  Special  report  July  1987  $1  87*12 

Snow  Syaposiua*  6th*  Hanover*  IH*  Aug.  1986. 

Proceedings 

p. 115-126 

ADB-1t5  466 

5  refs. 

42*1414 

Greeley*  H.  Izguierdo*  H.  HcDonald*  C.  saitb*  J. 
Infrared  radiation.  Visibility*  Light  transaission* 
Cloud  cover*  Taaperature  effects*  Souading*  Computer 
applications 

The  potential  for  using  aeasureaents  of  infrared 
radiation  froa  the  Earth's  surface  in  the  wavelength 
range  of  8-14  aicron  to  obtain  an  estiaate  of  infrared 
extinction  is  exanined.  rae  system  depends  on  the 
reduction  of  detected  radiatioQ  with  increasing 
distance  fron  the  observed  objects.  Tne  effects  of 
cloud  cover  and  the  teoperature  and  eaissivity 
dependence  are  considered.  Liaitations  oa  the 
operational  range  ire  presented.  This  paper  also 
presents  a  tecanigie  using  a  video  laage  and  coaputet 
processing  to  obtain  a  oeasuie  of  visual  range  froa 
the  observed  contrast  differences  in  the  iBige.  A 
prior  knowledge  of  scene  contrast  when  visibility  is 
known  can  be  coopered  with  tne  scene  contrast  obtained 
under  arbitrary  conditions  to  estiaate  visibility.  A 
slightly  different  approach  to  obtain  visual  range 
views  horizon  and  terrain  siaultaneously.  A  contrast 
aeasureoeot  can  thee  be  used  to  deteraine  visual  range 
If  the  distance  to  the  nocizon  is  known. 

HP  2297 

BBT  PBECIPITATIOB  II  SOBPBEBZIIG  AIB  BBL3I  A  CLJOD 
INPLOENCBS  BADAB  BACKSCATTBBIIG 
Coloeck*  S.C. 

U.5.  Acoy  Cold  Regions  Researen  aid  Engineecing 
Laboiatoiy.  Special  report  July  1937  SB  37-12 
Snow  Syaposiua,  6th,  Hanover*  HH,  Aug.  1986. 
Proceedings 
p. 135-144 
ADB-  11 5  496 

8  refs. 

42-1416 

Ice  crystal  growth*  Supercooled  clouds*  Radar  echoes, 
Analysis  (mathesatics) *  Eackscatteiing*  Peiperatuie 
effects.  Precipitation  (oieteorology)  *  'Jnfeofen  water 
conten  t 

Ice  particles  falling  through  supercooled  clouds 
accrete  water  Icoplecs  fast  enough  to  incur  a 
substantial  teaperature  increase.  During  conditions 
of  "just  wet"  growtn  ot  fair  size  gcaupal  patticlss* 
the  teoperatura  rise  can  reach  several  degrees.  These 
wet  icp  paiticles  would  take  hundreds  of  leters  to 
refreeze  after  falling  below  tna  cloud.  Taus  wet  ice 
particles  can  fall  through  subfreezing  air  below  a 
supercooled  cloud  and  enhaace  radar  backscitteiing. 
Bhile  this  effect  Ls  possible  with  clouds*  tne  liquid 
content  of  fogs  is  too  low  to  produce  nore  than  a  few 
tenths  of  a  degree  rise  in  the  temperature  of  falling 
i-e  paiticies.  rutthertoce*  only  cunulus  clouds  have 
a  sufficient  liguii  water  content  to  give  a  3  degree 
teopeiature  rise. 

BP  2298 

KADLUK  ICE  STBBSS  HEASQBEHBNT  PBOGBAH 
Cox*  3. F. N. 

Technology  assessoect  and  tosearci  ptograa  for 
offshore  nmerals  operations;  19B6  report.  3oapileJ 
and  edited  by  J.B.  Gregory  and  c.L.  Saitn 
0.5.  Dept,  of  Interior,  *11001313  lanajeaent  Service, 
OCS  study  PIS  95-J093 
[  1937  ]  p. 100-107 

9  t?fs. 

42-1494 

Ice  loads*  Ice  pressure*  Offshore  structuies. 

Caissons*  Stresses*  Icq  conditions*  Ice  teBpecatuie, 
Bind  factors 

HP  2299 

BBCSAIICAL  PBOPERTIES  Of  HILTI-TEAB  PBESSJIE  BIOGE  ICE 

Richtet-Penge*  J.A. 

Technology  assesssent  and  cebeacch  pcogcai  for 
offshore  ainerals  operations;  1986  report.  Toapiiol 
and  edited  by  J.B.  Gregory  and  G.S.  Saith 
O.S.  Dept,  of  Interior*  Hiierals  lanagoaent  Service* 
DCS  study  PIS  36-0083 
(  1937  ]  p.  109-1  19 
19  refs. 

42-1495 

Ice  aechanics*  Pressure  ridges*  Offshore  .ttjciites* 
Ica  loads*  Ice  strengtn*  Inpact  sti?agtn,  tea 
salinity*  Ice  density*  strain  tests*  ice  structure, 
Teaperature  effects 
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B»  2300 

OP:  OVEBLBID  PLOB  IBSTBVtTBB  PBB&THBlT  AT  BASLBT*  S.3. 

Ractel*  C.J.  at  al 

Hater  PallutlOQ  Control  Peiaritian.  Journil  Rov.  19d6 
p. 1078- 1079 

DLScas>LDn  sf  &.  R.  Abernathy's  paper,  4l'-l899,  mi 
author's  reply.  5  refs. 

♦2-1639 

Jenkins,  T. P.  Abernathy,  A.R, 

tfasta  tLaataent,  Hi tei  treicnent,  lani  recLaiatinn, 
CheAL:;aI  analysis.  Design 

HP  2301 

BPPBCIS  OP  BATBB  AHD  ICB  LATBBS  OB  THE  SCATTBBItS 
PBOPBBriES  OP  DXPPOSB  BEPLECtORS 

Jezek,  K. C.  et  al 

Appliel  Dptics  De3.  1,  1987  2fa(23) 
p.^1 ’4  3-5147 
7  reCs. 

42-1651 

Koh,  3. 

Ice  npcics,  R ?f lect i?it y,  Scittarinj,  Diffusion 

HP  2302 

PBOCEBOINGS 

iDternationil  Synjposiun  on  CoLi  Regions  Heit  Trinsfar, 
Eimonton,  Mti.,  June  4-6,  1937 

Yoct,  Aneric.so  Society  of  lechanLcai  Engineers, 

1997  270r. 

fefti.  Dissiin.  For  saiectei  pipats  se?  42-1699  through 
42-1715. 

♦2-1688 

::neng,  K.C.  ei  Lunariini,  7.J.  >d  Seki,  9.  el 
Heat  transfer,  Ico  formation,  Ica  melting.  Soil 
fcaozing.  Icing,  Frost  heave.  Phase  transformations. 

Ice  uatet  intsrfacs.  Snow  aslting,  coll  weather 
constc  1  ct iOQ ,  lathematical  aoials 

HP  2303 

RVOLOnOM  OP  PBAZIL  ICE  IN  BI/BBS  AND  StBBAHS: 

BESEAfiCH  AKD  COHTSOL 
Daly,  .  P . 

r  nt  :■  c  n  i  Cl  OT  a  1  sympoJiuo  on  Coll  f?ogions  Heat  rraasfac, 
FJmoitja,  ALti,,  Jane  4-6,  1937.  Proceedings.  Edited 

by  y.Z.  :h-?ng,  V.  J.  Lunaidini  aul  S.  Seki 
S:‘W  i-iZK,  Anecicdn  bociocy  Dt  lechanical  Engitwacs, 

1997  0,11-16 

IS 

42-1690 

^La;:iL  ic<',  T-'-*  conLLoi,  TurbiLont  flow.  Ice 
loLbitLon,  Sir. >1  IT. 4,  Freo^eup,  ileit  tciQsf?:,  Ic? 
:rystU3,  'iv^r  i:.-',  ice  physics,  Ici?  aechanici 
This  nc-ir...  :*c  a  ooLective  overview  of  tna 

C'*:»‘'UC:(  I  •,  i  '  I'f/.il  i  rao  Javeiopoent  of  to»o:y, 

in'itrjs  >•;!  it  ,  a  I  cJiitLol  Strict uies  has  not 
;,j  1  ,  I  coutjo  :ot  ill  stag?®  of  frazil 

lynatnic  stage  of  trazil 
.  j:  I  :  r*!;  •. i’  1  y  t  h:’  b?st  inscribed,  /ot  t h?r  ? 

■  ’  '  '  ^  tio  tpjlicatioi  of  ttiis  theory  to  a 
:  t  -  ’  *  '  :  1 1  D-  .  ?,  u  n  1  a  b  (  •:.  c  a  1  a  nder  st  a  n  1  i  n  g  of 

•  :  l.’ii  to  Ceans  of  Jisiuptiag  tho 

t  •  1.  > •.  ,  1 . .  by  i  r  t:  i  f  ic  i  i  i  L  n  g  s, 

t  T  !  i  :  L  :  1 1  *  . j(  i  ■  flail  t  uc  0 i  ler.  c<‘,  etc.  Th  ? 
lev- 1  0  oi:- 11 !  :  n  :-.t  I  u  ra.’ n  ra  1 1  01 ,  incieaioi  ojc 

ibi:;fy  to  vi?i/  ).♦.!  .lani--  frizil,  tul  ij  yet  ;j  i  s  Jot 
iijvilol  xjcti  lit  fo:  Lh»  i.’^^ign  anl  siting  of  icv 

cjntril  .ti  I  lat'-,  tno  r.u::ce;>jf  u  I  no  -  r>P 

ir^  -oirioi  .t:  -  -lure:;  heavily  on  tl:.‘  in.-igut 

j;  .  <  ;>  i  1 1  «■:,  i-i' 1  m>'11  ''h  j  i.  i,.?  ■' l  j  ,  .■>c 

1 1!  at ;  1 71  •  n  f.  !  t  1  j:,  :  ■  ,  un'  t  i  ’  t  ri«-i  i  job  c  ,  bit  in 

I'Ot  -  iti  -  I  I  1  r  :  ,  f-.i-jor  c.tur.  r;o«  i;>  lh*»  ij  y  n  t  h  *  c.  i..> 

:1  <1-:..:.  t  1  V  III';  I  nr.  M  !}  r  :*ut  d  t  i  or.  foi  app  i  i  j  1 1 1  on 


HP  2308 

SOHB  AHiLTTICAL  HEfHOOS  POI  COIOaCTIOB  HBAf  riifSPEB 
HITB  PBBBZIHG/rBAHIHG 
LunitdinL,  P.J. 

International  Symposium  on  cold  Rsgions  Heat  Fcansfac, 

Elmoncoa,  Alta.,  June  4*6,  1967.  Proceedings.  Edited 

by  P.C.  Cheag,  V.J.  Lunarlini  and  N.  Seki 

M?w  york,  American  Society  oi  Mechanical  Engioears, 

1937  p. 55-54 

Refs.  6l - b4 • 

•2-1695 

Heat  transfer.  Freezing,  Taawing,  Heat  balance.  Phase 
tcaosf oCDations,  soil  freezing,  Potiafrost,  Pteaze 
thaw  cycles.  Analysis  (latheoatics) 

One  of  the  lost  difficult  and  yet  most  incocescing 
areas  of  heat  transfer  is  conduction  (or  convectionj 
wrea  freezing  or  thawing.  Toe  inherent  n on- iinaa r i t y 
of  th?  problem  dloig  with  the  unknown  moving  interface 
precludes  eiact  solutions  for  most  uractical  cases. 
This  has  spurt?!  great  effort  to  devise  aopioxiiate 
solution  setbois  waich  at?  accurate  and  of  general 
application,  liny  of  tne  xnown  exact  soIuliodj  ate 
listed  hero  along  with  a  bciof  iiscussion  or  two 
approximate  metnols:  the  guasi-static  and  ti?  n?at 
balance  integnl.  Space  limitations  rule  out  the 
inclusions  of  such  useful  variatiooil  aetools  ji  that 
of  Biot  Di  of  a  treatment  in  more  detail. 

HP  2305 

HODELLIHJ  TBAS9  BACK  PBEEZEOP  Bf  PBAZIL  ICE 
Daly,  S.P. 

International  5ympor>ium  on  Cold  Regior.o  iiiit  Tiinsi^t, 
Edmonton,  Alta.,  June  4-6,  1987.  Pcoceelings.  P.iited 
by  K.C.  Cheng,  V.J.  LanarUni  and  H.  f>'’ki 
Mew  York,  American  Society  of  Mechanical  ingincirs, 
19tj7  p. 101-105 
10  refs. 

42-1700 

Preezeup,  Frazil  ice.  Ice  solid  iicrrface,  Ico 
adhesion.  Heat  traai’fei,  Ic®  formation,  Mataonatical 
models.  Drainage 

me  freezeup  ot  trash  raexs  by  frazil  ic^*  occuis  it;  i 
sagucoco  that  hai^  not  boon  CjUantiiatively  iisciioed. 
Bjcause  of  th?  difficulty  in  observation  anl 
measucoaentr  vsty  little  is  guaotitativ *1/  xnown  atout 
tne  concentration  of  fuzil  icc  at  tn  .•  intake,  trr» 
a?clJdnism  (SI  of  unl.»twjt‘*L  icu  udho'?  ion ,  th  ‘ 
deposition  etiicioncy  oi  frazil  ice,  th»  Jontt  iLuti  j:j 
of  di£i?cent  h*dt  ir.insM-:  tod'?-*  id  t.ie  ica  gtowt;.  o:: 
the  rack,  aod  thr*  n?!  i  ti  oc  slip  of  tho  :i«m]  Iojo 
through  the  rack  to  tho  flow  voloiity  us  \  function  o: 
ti?  mass  of  ic?  pr.»i'o.nt.  S  cojpansJi:  o/  th-^  ic-* 
gon*tatLon  oy  conductior.  mi  convsctio:.  with  th;  tstis 
of  ic^  dopobitoi  on  tn^-  :.i7<  ftoi  too  ilow  inii-'it'^ 
that  d?posiLioi  the  coit  signiiic.int  t  o  1 .»  'or  ic-‘ 
formation  on  tnc'  lirk.  raced  on  thi^,  anl  oin’i 
assump 1 1  ons,  C  i  r  ai  gon.-i  :  t  lor.  n  t  tnoc  1 1 )  :  i  f  i .  L 
tnit  i«.'scribab  tlr>  le.j:  lojs  thtojjh  i  rii.-.  la.-r. 
djLinj  ftpczt'up  a.,  i'v.io;  :'r.'  r  i  * ^  •  l  :  i  i 

1.;  1»v“lopol  Coi  t:..-  can  o\  i  tia-vh  i  .  triLa-;:: 
w  M  ct.  a  CO n  ••  L  1  I  ‘  '  t  ..cl  ii  .  •  i r  1 1 r.  c  a  i i .  T -  z •/  !  ’ i 

IS  ippl  l»'d  to  i  1 :  :  {  tOL  J  i  »  t  i  W  I  ih  l  •  ..i  .  t ...  Tl  ■ 

laoot  it.ory  iuti  w  )ot  .-y  a  jo.t  i.  o:. 

ot  a  ti  ash  LiZii  1  a  tLui.  lonaL.  i  in  *.  coli  loo:, 

FCiZil  iCi  pLoiij:':  11,  in.'  flj-:.'  t  r.  a  Luck  r^ 

fc^'^z-*  up  WTil)  1  ,'.'r.:JLarl  di.u'.iJtgM  ^  t  >  na  i  n  t  a  i  r;  >•  S . 
rat*  ir.  i  Lh‘'m  » L  i  c  J  i  j-ici  j.,c’  to  -ugj.’it  Tj'-.n.-, 

bot:i  otractuca^  ir  i  >:  ,»  i  .ri'.,  or  ••  x  r.-’ r.  U  .1  ;  in,*  iiao 
until  total  5  L  'iC  of  a  jli..:.  lock  jzr.ii,. 

T''pt  'vriEiMit  .  I,  L!  I  ■  t.'M'!' a  t  ^  1 1  ooIoL 
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ABCTX:  BBSBABCB  OP  THB  OBITBD  STATES,  TOL.I 

O.S.  lDtecigen:^y  Arctic  Resaac^h  Policy  Coiaittea 
Bashington,  D.2.,  fall  1987  121p. 

92*17«6 

Boven,  5. L.  el  Valllece,  D.B.  al 

Resaac^h  pcaja^ts,  polar  reglaos,  Researca  pcojerta 
This  Daa  jouraal  profiles  an  ^varviav  of  falaralLy 
fandal  ras^acoh  activities  in  Arctic  ragioos  aal 
iDcluJas  brief  coiaeDtanes  oa  specific  prograas  baing 
pursual  by  twelve  iepartaentai-iaval  groups  ini 
thirtaaD  sub-groups.  Pba  ranie  of  researci  topics 
incLuias  aiuerals,  geology,  wildlife,  land,  parks, 
lines,  atiosptiere,  oceans,  biology,  glaciology,  earth 
scieaces,  sea  ice,  snow,  ice,  Arctic  eogioaeriog, 
aedicLia,  fisaaries,  weathar  forecasting,  tsuniiis, 
ica  edge,  reioce  sensing,  space  plasaa  physics, 
pariifcost,  hydrology,  tundra  ecosysteis,  health, 
huian  services,  cultural  dynaiics,  archeology,  ice 
bcaakiag,  iceberg  reconnai ssi nee ,  Arctic  poilutioi, 
■aiiie  tcaisportatlon,  eovirooiental  protection, 
intornatioail  Arctic  coordination,  forestry,  soil 
conservation.  Reports  of  Beatings  of  tne  various 
coBBitcaas  and  coBiissions  in/olved  in  Arctic 
research,  the  Arctic  Pesearco  and  Policy  Act  of  1994, 
and  Bxacutlva  Dcdec  12501  estiblisning  the  Arctic 
Resear-1  Coaiission  and  the  literagency  Arctic 
Research  Policy  coBBittee  are  included. 

SP  2307 

OBSBBrAIIOHS  OP  JOKOLBUSPS  PBOB  ICB-DABaBD 
STBAIDLIIE  LAKE,  ALASKA:  IBPLICAriDBS  FOB 
PALBOHIDBOLOST 
Stura,  1.  et  al 

Singnaacon  syaposia  in  Seoaor ohol og y:  Internatiooil 
series.  So. 19 

Catastrophic  flooding.  Edited  by  L.  layer  aid  0-  Sasn 
London,  Allen  and  Onvin,  1987  p. 79-94 
14  refs. 

42-1613 

Beget,  J.  Reason,  C. 

Flooding,  Ice  dais,  niacial  lanes.  Subglacial 
drainage,  'ilacial  hydrology,  tfoline,  aydeograpny, 
Paleocliiatology,  Buited  States--Ala3ka--Strandiin? 

Lake 

HP  2308 

DC  BBStSTIfltr  HEASOBBHBBtS  Of  SOOBL  SALUB  ICE  SH3BTS 

Accone,  S, A. 

lEES  transaccions  on  geoaciea;e  and  ceacte  sensing 
Nov.  1  H7.  3E-25  (6) 
p. 640-349 
1h  I ef  a. 

42-1754 

Ice  electrical  properties,  Electrical  resistivity. 

Salt  ice 

HP  2309 

EBTIBOIBERrAL  PACTOBS  AHO  STAIDABDS  FOB  ATIOSPHEBi: 
OBSCOSABTS,  CLIfflTE  AID  TERPACI 

7pi cc ,  R. f .  e t  al 

AitLand  ?attla:icld  Envitonaeot  Sx^cutive  Coiaittee, 
Ervironiefital  standards  for  latecial  Design  Iroup, 

Oct.  19o7  I37p. 

7  refs.  First  edition.  ALRS  repo  c  1,  Esyoc  paioilet. 

42-3145 

Niets,  3.  T.  Soirkey,  R.C.  Sates,  r^.E,  Robinson, 

J.H.  a?st,  H.4. 

Nilitacy  ooecation,  snow  loads,  EnvironBents,  Icing, 
VisiLillty,  Ice  fog,  Sound  wares.  Freeze  tnaw  cycles, 
ropogriphlc  features,  CliBatic  factors,  military 
f acilLties 

BP  2310 

BEAT  LOSSES  PfiOB  THE  CEBTBAL  BEAT  OtSTEIBaFIOI  SrSPSB 
AT  POBr  BAllBfilGBT 

Pnetteplaca,  3.  E. 

Canada.  EnviconBAQtai  Protection  Service.  Batar 
Pollution  Control  Directorate.  EconoBic  and  technical 
review  report  Dec.  1992  Eps  3-4P-62-6 
SynposLUB  on  Otilities  Delivery  in  Cold  Regions,  3:d, 
BdBonton,  Alta.,  ffa y  25-26,  1992.  Proceedings. 

Coipiled  by  O.tf.  Switb 
p. 303-323 
5  refs. 

42-1728 

Neat  loss,  Seating,  Otilities,  Ondargrouod  pipelines, 
Air  teap^rituce,  TeBperature  effects,  Analysis 
(lata ?i aticsl  ,  Coaouter  orograas.  Soil  teapecature, 
Seasonal  variations 


BP  2311 

SrBAII-BATB  AID  GBAIB-SIZE  BPFBCTS  II  ICE 
Cole,  D. rt. 

Journal  of  glaciology  1937  33(115) 
p. 274-280 
22  cefs. 

42-1822 

Ice  deforaatioi.  Ice  crystal  structure.  Strains,  Crain 
size.  Tests,  Stress  strain  diagrans 
This  paper  presents  and  discusses  the  resilts  of 
constant  def or  a  at i on -c at e  tests  on  1 abor a t or y-pr epa red 
poly  cr  yst  ail  me  ice.  Stiain-iates  ranged  fcoj 
0.030,000,1  to  0.1/5,  graia-size  ranged  fco»  1.5  to 
5.8  BO,  and  the  test  tesperutuie  was  -5  C.  At  strain- 
rates  between  J.OOO, 000,1  and  0.001/s,  tni  stress- 
st rain-cate  ralatior. ship  followed  a  power  Liw  with  an 
exponent  of  n=4.3  calculated  without  regard  to  jtain- 
size.  However,  a  cevsesai  in  tne  grain-size  erfecc 
was  observed:  belcw  a  transition  point  near 
0.000,004/s  tne  peak  stress  increased  grain-size, 
while  above  the  transition  point  the  peak  stco^^ 
decreased  with  increasing  gram-size.  This  Iatt»L 
trend  persisted  to  the  higaest  steam-rates  ob^eiv^'f. 

At  strain-cates  atove  0.001/s  the  peat  stress  o.-'Cai'e 
independent  of  steam-rate.  The  ar.isjal  treriis 
axhibitai  at  tne  lower  s tr a i n- ra tes  aro  aitciojted  to 
the  influence  of  tne  giain-size  on  the  oalaoce  of  tno 
operative  deforaation  mecninisas.  Dynamic 
reccystdliizat ion  appears  to  intervene  m  tie  cisj  of 
the  finer-graiia.l  aateridl  and  serves  to  iowot  the 
peat  stress.  At  coc.pacable  scr  a  in-.,  at ‘--s,  however,  th  .• 
large-grained  lateiial  still  expeciencos  int.-inii 
aicco-f  r  ac  tur  1 1  g  ,  and  thin  sections  ceveii  o<tj;.iiv> 
defocaation  in  the  grain -ba  ur.dac  y  regions  that  lZ 
guite  unlike  tne  appear-ince  of  the  s tr  am -i  ni uc  id 
boundary  aigratiou  characteristic  of  the  fm*-gLain?1 
aaterial. 

HP  2312 

AIBBOBNB  BlfEB-ICE  THICRMESS  PRDPILIBG  tflTH  HELICOPTEB- 

BORBE  OHP  SHOBf-PULSE  BADAB 

Accone ,  S. A.  et  al 

Journal  of  glaciology  1937  33(115) 

p. 330- 340 

14  refs. 

12-1330 

Delaney,  A.J. 

Bivec  ice.  Ice  ccvf»c  thickness.  Scattering,  nesote 
sensing,  ProtiLes,  Eguipment,  Lal^e  ice.  Surface 
roughness,  frazil  ice 

The  ice-thictness  profiling  perfortance  of  a 
belicoptec-toui ted  short-palse  radar  operating  at 
appcoxisate  cantor  ftoiueocies  of  613  and  iJJ  'Viz  was 
assessed.  The  ant.^nna  pacicage:»  vein  aour.tai  1.2  o  or: 
tbo  skid  of  a  ssall  helicootor  whose  steed  and 
altitude  wore  varied  from  about  l.c  to  9  j/s  ani  3  to 
12  Q.  Clutter  itOTi  tne  nelicoptec  offeioi  aini-ii 
interference  witn  the  ico  data.  Data  wei >  aciuicei  in 
Alaska  over  lates  (as  a  proving  ecetcioG)  and  two 
rivars,  whose  conditions  varied  troj  open  water  to 
over  1.5  o  of  solid  ice  with  isuaecous  fcazil-ic:.* 
formations.  The  aost  readily  intetpcitable  data  wec"* 
acquired  when  the  ice  or  snow  surrace  was  ssootn. 
Detailed  surface  investigations  on  the  Taama  river 
revealed  good  correlations  of  echo  delay  wito  solid 
ice  depth,  out  an  insensitivity  to  crazil-ice  depth 
due  to  its  liga  wat^»r  content.  Di  the  Tuxon  fiver, 
coinciding  teapoially  coherent  surface  and  Pottos 
reflections  were  associated  witn  solid  ice  and  smooth 
surfaces.  All  cases  of  incoherent  surface  returns 
(scatter)  occurred  over  ice  rubole.  f^oig  a  -  sur  i  ice 
scattering  was  always  rollowed  by  the  appearance  of 
bottom  scattering  out,  in  oacy  cases,  incliding  a 
hattging-wall  formation  of  solid  frazil  ice,  bottoz 
scattering  occurred  be.oeatb  coherent,  sjoota-surraca 
reflections.  Area?  of  incoherent  bottoi  scattering 
investigated  by  drilling  cevediei  hignly  variable  ice 
conditions,  including  frazil  ice.  The  nmiiua  ice 
thickness  tnat  could  be  resolved  :ioa  the  raw  data  was 
about  0.2  a  with  tbe  60D  1Hz  antenna  and  less  man 
0.15  N  with  the  900  IHz  antenna. 


■  ISCBLUIBOSS  PBBLX^ATXOIS-'- 
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HP  2313 

lATIBS  SrSTBH  FOB  3ISOBP4CBO  lOBDS  TO  BB  OSBO  II 
HillTEIIICB  Hkl46BHBIT 

BatODf  R.  A.  et  ai 

locta  \«3ci::iQ  Confeceoce  on  lanigln)  Pafaiants,  2il» 
rar3ttt3,  Oatacio,  No?.  2-6,  1987.  Proceediogs,  ?oL. 2 
C  193  7  ]  p.  (2)  51-  <2J  62 
24  rafs. 

42-1879 

3ecacd,  S.  Dittilo,  R.S. 

Sloai  BiintBn^ioe,  ?a?eBeots,  ^ciioago,  Sac^a:;^ 

ptopacti?E 

4  syotaa  has  baen  ieveloped  iid  fiell  ?alldatad  foe 
catiQ)  ansuLficed  coads.  The  nuaber  obtaiaed  for  aacb 
coad  by  usiag  this  aystei  cao  be  used  to  prioritiza  oc 
coapaca  coad  conditions  to  ia?3lop  a  aaiotananoe 
ptograi.  This  unsucfacel  coal  rating  systaa  can  ba 
used  by  itself  or  to  supolafflaot  currant  pa?ai3nt 
Banagaiaiit  systems. 

HP  2314 

ICE  THICKNESS  0IST9IB0TI3B  ACIBSS  THE  ATtAKTIC  SBCTDB 
OF  THE  ANTAHCriC  OCEAI  II  HIOillirEB 
HadhiBS,  P.  et  al 

Jouinai  of  geophysical  cesearen  Dec.  15,  1937  92(213) 
0.  14,535-  14,552 
9  refs. 

42-1935 

Lange,  1.  A.  AoKlay,  S.  F. 

Ice  zo??t  tnir’rnesb.  Sea  ice.  Ice  floes,  Piocogcaoiy 
The  entice  mlth  of  the  antarctic  sea  ice  zone  naa 
tcaveisel  in  tne  vicinity  of  J  3og  longitule  froa  July 
13  to  3^^.  1  0,  1936.  Ice  t  hi  c  Kne  Lj,c.5  wet?  neasure]  by 
direct  dciiling,  by  helicopter  profiling  using  in 
Cxatac  100-'<l2  in  pulse  tadar  systfi  mi  by  aerial 
photography.  ihe  results  of  the  point  Beasuraiti-nts 
(drilling)  ate  reported  in  tais  paper  togetnec  witi  an 
inlicition  of  now  tne  tadai  md  pnotogtapny  iata  will 
be  U53i  to  extend  thea  so  as  to  yield  area-averageJ 
ice  tnickr.ess  iistributions.  Tha  c-ain  ice  typ?  across 
the  aoticc  wiinh  of  the  ice  cover  was  consoltdatal 
pmcice  ICO  occurring  in  vast  floes;  this  tocned  out 
of  a  253-hB-wile  band  at  the  livancing  ice  ?lg?  woica 
coacrissi  a  concentrated  fial)  of  individual  pancates 
in  a  fflatiit  of  frazil  ice.  Pcefettei  thicknesses  of 
unibfocard  floes  weie  40-60  ca  of  ice  coveced  witn  5- 
15  ca  of  Slow.  Tho  iniividaal  pancakes  attained 
almost  all  of  this  tmekness  oefoie  consolidation; 
subsegaenc  congelation  growth  was  slow,  estuatei  it 
0.4  co/J.  The  fioos  contarnel  much  soail-scaie 
roughness  on  the  upper  and  Low^t  surfaces  duo  to 
raitifi?  of  pinc3)(es  at  tae  ti»?  of  consol! jacion,  cut 
prassurs  ridging  was  aodast  atceot  in  the  far  soutn. 

A  it’w  very  thick  (3-11  m)  BUltiyaai  floes  wee? 
obs?tv?d  embedded  in  the  pack  at  latitude^  teyonl  >5S- 
(Aut  h . I 

HP  2316 

HISTDfir  3F  SK3l-COreK  RESEABCd 

:oLij?ck,  s.:. 

Jour.al  of  glaciology  1907  lo,?cidl  issue 
p .  5  0  -  3  5 
11  t^fs. 

42-1959 

inow  covet,  Jnow  hydtoLogy,  Avalanches,  History 
Tri-  nistoty  of  bnoM-cov#?i  tesaaich  is  divided  into  4 
distinct  periods.  3efoca  1933  there  were  systeaatic 
obnPtvationb  of  snow  buc  the  tools  wete  gust  being 
developed  to  begin  seilous  research.  Ftoa  1933  to 
1  9  36  ,  uny  in  vest  igat  ions  were  Bade  because  of  the 
ptacticil  consideiations  of  Slow  hydrology  and  snow 
avalmches.  Individuals  beqai  the  assesssent  of  snov 
water  eguiviient  for  forecasting  lun-off  and  the 
obb?LVition  of  snow  structure  and  texture. 

;^umtLtative  lod  physical  investigations  quickened 
alter  govecnaent-sponsoce.i  liooratories  Her® 
obtabiianeJ  in  1936,  tue  sisa  yeai  as  the  fouoding  of 
thp  1 1 tyc D it  1  on al  5laciological  society.  Proa  1935 
tzjiough  the  1960s,  aany  detailed  investigations  ware 
made  into  snow's  physical  properties  and  behavior, 
^loiessional  societies  oiganited  national  and  regional 
leetings,  and  published  the  results  of  snow  research, 
lany  loco  laboratories  becane  involved  as  knowledge 
about  30OW  was  developed  and  applied  to  run-off 
forecasting  and  avalanche  defense.  Snov  research 
surge!  again  during  the  1970s  with  the  establishseot 
of  a  new  generation  of  snow  scientists  using  sore 
idvanced  taeory,  cooputecs,  md  icstmientation.  As 
detaiii  cootiiue  for  solutions  to  snow  probleos  with 
new  '>(iipQasis  on  old  theaes,  saov  research  generates 
knowledge  about  snow  for  a  wide  variety  of 
applications. 


BP  2317 

PBOCBBOIIGS,  r0U4 

International  Confarence  oi  Offshare  Mechanics  and 
Arctic  Engineering,  7tb,  Houston,  TX,  Feb.  7-12,  19d8 
New  Tori,  ABerican  Society  of  Hecaaaical  Engineers, 
1988  348p. 

fiefs,  passii.  For  iodividual  papers  see  42-2077 
through  42-2119. 

42-2376 

Sodlai,  D.S.  ed  Luc,  C.H.  ed  Sinha,  S.K.  ei 
Offshore  structures.  Ice  loads.  Ice  nechanics.  Ice 
physics.  Engineering,  Heetings,  Sea  ice,  tee 
conditions.  Icebreakers 

HP  2318 

FIBIOfiB  AID  FfiACTUflE  OF  HACfiOCfilSTALLIIB  SI  TYPE 
FBESHIATEfi  ICE 
Deapsey,  J.p.  et  al 

International  Conference  on  Offshore  Hechanics  and 
Arctic  Engineering,  7tb,  Houston,  TX,  Feb.  7-12,  1938. 

Proceedings,  7oI.4.  Edited  by  D.S.  Sodhi,  C.H.  Luk 
and  N. K.  Sinha 

New  york,  Aierican  society  of  Hechanical  Engineers, 
1983  p. 39-46 
31  refs. 

42-2382 

NigaB,  0.  Cole,  D. H. 

Ice  strength.  Flexural  sttength,  Fracturing,  Ice 
crystal  structure.  Ice  loads.  Grain  size.  Ice  cracks 
The  foui-point-beni  loading  configuration  is  used  here 
to  study  the  flexural  strength  and  fracture  toughness 
of  lacrocrystalliae  SI  type  freshwater  ice.  The 
enpuasis  in  this  investigation  was  to  aihisize  testing 
errors,  prepare  geoaetncal  ly  siailar  speciiens  mllcd 
to  good  accuracy,  and  to  use  a  aecnanicai  and 
repeatable  lethod  of  notch  forBation.  Tne  gaescion 
under  study  is:  Would  a  wide  scatter  in  flexural 
strengths  and  fracture  roughness  results  »ll11  jccul 
in  $1  ice  if  tne  inaccuracies  in  spociaeti  preparatior. 
and  variations  in  noten  acuity  were  ainiBizel,  mi  if 
the  specimen  size  were  increased  significantly?  in? 
basic  tenet  thon  is  that  any  scatter  would  be 
predominantly  due  to  crystal  orientation  »ftecta, 
grain  size  effects,  variation?  in  the  pcedoBinant  c- 
axis  orientations,  as  well  as  both  speciaen  size  and 
specimen  geometry. 

HP  2319 

SfiOITH  OF  EO/AD/S  HOOEL  ICB  II  A  SHALL  TAIR 
Borland,  S.L. 

iDternatior.al  Conference  on  Offshore  lechaaics  and 
Arctic  Engineering,  7tn,  Houston,  IX,  Peb.  7-12,  1938. 

Proceediugs,  Vol.4.  Edited  by  D.S.  Sodni,  C.K.  Lut 
and  N.K.  Sinha 

New  York,  Aaecican  Society  of  lecnanical  Engineers, 
195b  p. 47-53 
9  refs. 

42-2383 

Ice  oodels.  Ice  strength,  Flexural  strength.  Ice 
elasticity,  solutions.  Freezing,  Ice  aechanics.  Tests, 
ice  growth.  Ice  sheets.  Tanks  (contamersi 
A  new  type  of  refrigerated  aodel  ice  was  tested  for 
flexural  strength  and  elasticity  in  a  saail  basin. 

This  aodel  ice,  tciioed  "EG/AD/S"  ice  by  ta?  levolopet, 
TiBco  of  NR3C,  IS  produced  by  freezing  a  solution  of 
three  cneaicals — ethylene  glycol,  aliphatic  letargent, 
and  sucrose.  A  saall-scale  laboratory  investigation 
was  conducted  to  determine  some  of  the  aechmical 
prooeities  of  tne  PG/AO/S  ice  and  to  sake 
Bodif ications  to  the  cheaical  focaula  as  needed.  The 
results  of  tnese  tests  were  found  to  -oBpare  well  with 
Ti»co*s  rssults  fot  E3/AD/5  ice  as  well  as  witu  tests 
on  urea  ice  grown  in  the  sane  tank.  Described  are 
soBe  of  the  problems  witn  this  new  ice,  including 
excessive  sudsing  and  bacterial  blooms,  and  cne 
tecmigues  used  to  try  to  alleviate  tnei.  Also 
discussed  are  several  umgue  aspects  or  ieiling  witn 
ice  sheet  grouch  and  Bechanical  properties  testing  in 
a  snail  tank* 
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BP  2320 

BB&T  TB&ISPBB  PBBPOfiB&HCB  OP  ZOBIBBCI&L  TaSBaOSTPa^lS 
IITB  XICLIIBO  Bf&POB&TOR  SBCTtOIS 
Baynes,  F.D.  at  al 

IntecQitloaal  conference  on  Dtfsaore  Nectiitki::s  aa1 
Arctic  Engineering,  7tb,  Hoaston,  Tic,  Peb.  7-12,  1)98. 

Proceedings,  yol.4.  Edited  }y  0«S.  Sodnl,  C.H.  Lit 
and  N.K.  Siiha 

Ifetf  rock,  Aaericao  Society  of  fechanicaX  Engineers, 
1988  p. 275-280 
14  refs. 

42-2113 

Zaciing,  J. P. 

Pernafcost  beneath  structures.  Heat  transfer, 
Subgraiea,  tfiii  tuinels,  fleasiciag  instruaents,  Via) 
feLocity,  Tests,  Evaporation,  Bquipoent,  laeraosypions 
Laboratory  tests  have  been  condurted  vith  two  full- 
size,  tifo-Daase  coiaeccl's!  thernosyphons  in  an 
atBospneric  vind  tunnel  at  the  0.  S.  Any  CBPBL.  Tie 
test  vaciabLes  were  wind  speed  and  evaporator 
inclination  angle.  The  air  soeei  ranged  froa  3  to  5,2 
■/s.  The  evaporator  angles  were  varied  froa  3  to  12 
deg  aeasured  froa  the  horizontal.  Tne  effect  of 
nearby  walls  on  tnernosypnon  serfonance  was  also 
investigated.  Tests  were  conducted  Wxth  walls 
oriented  parallel,  at  45  deg  and  at  right  angles  ti 
the  aic  flow  direction.  The  air  teaperature  for  all 
tests  was  about  -H  C.  Test  results  are  presented 
with  theroal  conductance  of  the  theraosyphon  as  a 
function  of  wind  speed  and  evaporator  inclination 
angle.  The  heat  transfer  conductance  was  found  to 
increase  with  increasing  wind  speed  and  inrceasiog 
evaporator  inclination  aaqle. 

HP  2321 

3B  TEE  APPLICATION  OF  THSfiflOSf PB3VS  IB  COLD  BBGI3N3 
Zailing,  J.P.  pt  al 

International  Conference  on  Offshore  lechanics  and 
Arctic  Engineering,  7th,  Houston,  Tt,  Feb.  7-12,  1989. 

Pi  oc?  ■»  Ur.  1  a,  VoLu.  Edited  jy  O.S.  saJhi,  Z.il.  Ljc 
and  H. K,  Siah  a 

4ew  yocK,  ASr'tican  Society  of  'l^cninical  Sagineecs, 
o,2b1-2‘=l6 
r  f  3 , 

42-2111 

•laynes,  F.D.  3aly,  S.F, 

low  t?®n-rUur»  tosts.  Heat  t:nsf/-r,  Sfind  V’locir/, 
reip»c»tut!  pfCpcts,  Eguiioeni:,  '.liter  flow.  Ice 
growth,  "t'a-iUiing  i  nn  ti  unen  ts,  7n  e  i  oosy  oooa  s 
Tn  >  ?>r3o:.uc.-  of  portable  eloctronic  data  logjng 

•  to  ^xtrea».'  Low  1 1  tnp ‘‘rat  a  c'*s  usually  U*  i  !  s  to 
ay-toi  fiiliiti.  ro  ovei':oo>  tnij  difficulty 
nottT5*ri  Lonot'  situs,  tue  use  of  i  t  her  oosy  pi.  >•  to 

t  r  J  ri  .  t  0 L  e :i  'i  r  ■* y  stored  i a  t  h ?  ground  to  an  i r  .i  j '  1 1  ?  : 
ir.iti  sn  'i  t.i-i  was  t»nt?d,  Thi-  result..  vJ 

teat  stowed  ♦‘bat  toe  t,  h^T  co  sy  o  !•,  5';  -untti'. -1  M;' 
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POLAB  COBBOIICATIOIS:  STATIS  ABO  KBCOaBBID&riOIS. 
BBPOBT  OP  TBB  SCIEICE  B0BKII6  GBOOP 

Bosenberg,  F.J.  ed 

Greenbelt,  HD,  D.S.  National  Aeronautics  and  Spice 
Adainistration,  Dec.  1987  29p. 

3  refs, 

42-2146 

Jezeic,  K.C.  ed 

Spacecraft,  Telecoixunicati on.  Design,  Polar  regioQa, 
Glaciology,  Dceaoography ,  fleteorology,  Seopaysics 
This  report  suisarizes  the  capabilities  of  ozisting 
coDiunication  linics  within  the  polar  regions,  as  well 
as  between  the  polar  regions  and  tha  coDtioantai 
Onited  Statas.  Tha  report  places  these  capabilities 
in  the  context  of  the  objectives  of  principal 
scientific  disciplines  active  in  poiat  nasaaten  ml, 
in  particular,  of  how  discipline  scientists  both 
utilize  and  are  limited  by  present  teennoLog i cs. 

Basai  oa  an  assessment  of  the  scientific  oogectives 
potentially  achievable  with  iipcoved  coaaiaication 
capabilities,  the  report  concludes  with  a  list  of 
requireoents  oh  and  recoaaendations  for  coiiunication 
capabilities  necessary  to  support  polar  sciance  over 
the  next  tea  years.  (Auth.) 

BP  2323 

BBB  APPfiOACn  P3B  SIZIBG  BIPID  IBPILTBATIOf  STSTEHS 
Hartel,  C.J. 

Joacnai  of  anviroutental  engineering  Feb.  19dd  11u(l) 
p.  21 1-215 
1 3  refs. 

42-2246 

Haste  treataent.  Hater  treatment.  Seepage 
BP  2324 

ON  FHB  DETBfiHlNATIOH  OP  THE  APEBASB  rD0NG*S  NODOLaS 
POfi  A  FLOATING  ICE  CO?EB 
Kerr,  A. D.  et  al 

Cold  regions  science  ana  technology  Feb.  1988  15(1| 
p.  39-4  3 
11  refs. 

42-2287 

Haynes,  F.D. 

Floating  ice.  Loads  (rorc^s)  ,  Ice  elasticity,  AaaI/ji-> 
(aathe»atic3),  Pressur-,* 

First,  the  x-’aning  of  Young's  loiilus  for  1  fioitirij 
ic?  cover  is  discusced.  \  ncthJ.d  oftf'n  used  foi 
detetaihing  th.?  av.»idge  loduia.,  of  thj  cover,  £(av), 
consisting  of  loading  an  ice  cove:  v.etcicilly  witn  a 
rigid  disc,  is  thea  presorited  and  a  poj'ibLe 
Shot  tcoffiiTig  of  thr*  calculation  aothol  11- '  i  is  pointed 
out.  It  IS  t''»latr‘d  CO  the  fact  tnat  tn^*  :o*iLi.;t 
pce»i>uie  distribution  butwoor.  disc  mi  ic>  cov-'t  i* 
generally  not  i^novn.  To  cl.acity  this  io..>j?,  s 
coiparativf  itjiy  was  coniictoi  to  -st-uiio  t 
eff'icl  of  oresjuri?  1 1  •.  i  c  i  p  '  i  0.7  j  on  th*.* 
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SNOB  SISS  COMCBVTB^TIOI  ilD  PIBCIPITITIOB  BITE 

Koh,  3.  et  al 

Cold  cations  srien^e  and  ta^haology  Pab-  1988  15{1> 

D. 99-92 
7  refs. 

42-2293 

Lacoiibe,  J.  4utt,  D.  L, 

Snow  a-^outtulation,  Pre^ioitation  gagas.  Snowfall, 
leisjCLDi  in  see unen ts.  Velocity 

BP  2327 

BBBSJBBD  IBSaLITIOB  IflPB9rEHefT  POTBfTIBL  P3B  fStf  9.S. 
BBBT  B3ILD1H3S 

Flanders#  S.  N. 

^aeri-an  Sooiaty  foi  Testing  ind  latetiaLs.  Spe^iil 
technical  oiolication  1987  13,922 
Ihccaal  insulation:  aaterials  aai  systeas,  \ 
oonfat^30e  sponsored  by  ASH  coaaittee  C-1S  on  rhereal 
Insulation#  Dallas#  TX,  2-6  Dan.  1984.  [ Prooeedtn js  ]. 

tiital  by  F.J.  Powell  and  5.L.  flattaews 

p. 202-220 

b  lets. 

•2-2412 

rheimal  insulation,  Quillings,  Heat  ttanster,  Military 
£aciliti:s,  Conveotion,  leat  Aoouraoy#  Soonoitc 

analysis,  rhecial  conductivity 

As-hiilt  dtawin^s  a /id  nandboo<  calculations  of  B 
values  ate  often  inadequate  oases  foi  inveatient 
decisions  C3jacdir*7  lapioved  insulation  of  U.s.  iroy 
buildin:js.  Bapottod  field  and  laboratory  experience 
indicates  cnat  a  technique  ejioloyina  sj  rf  ace- lount  ed 
heat  flux  sensors  (HFSs)  in  conjunction  with  infrared 
theiBoqrapay  (IFTJ  can  yield  ceiiatie  estixaces  of  F 
valuers.  ""his  technique  eoploys  rST  to  position  3F3s 
ar.i  t  he  c  mocouplgs  at  representative  Locations  on  walls 
and  TOOLS  or  attics  to  acquit*  heat  flow  and 
tr'c.p  -t  atuie  di*:a  for  estiaatnq  R  values.  This  paper 
L->VOLt3  or.  the  application  of  tnis  tecanique  at  Ft. 
Carson,  rolorado,  ind  rt.  Mchaidsoc#  Alaska,  to  9 
.anily  nouoini  units,  a  tenpocacy  offic?  baillinq,  and 
a  latcjcts,  Infracsd  thi'rnoqc  apny  of  tnese  builiinqs 
d.>ttctad  f:‘W  thocoial  ano^ialies,  but  aaasureaent  of 
apv.cil  walls  With  H'’Ss  and  caeiaocoaples  (typically 
It  •  locations  spaced  vertically  or.  each  wall) 

■L»veal.-*d  aignificant  vaciatioi  in  estimated  5  vaLaeo; 
thic  viciatioa  IS  attributable  to  convection,  even 
withir.  fully  insulated  walls.  This  is  significant  for 
pldC?.ffe/Jt  o:  ;»i->n5or-s  ail  indicates  that 
in., tilled  :'ibr>ouo  insulation  :<au  Lack  the  anility  to 
iiir  ll  cof.  v-’c  tiOfi.  Tne  iftjulatinq  ability  of  walls 
conianing  uooiiv  installed  tninoral  tioer  tatt 
in.ialitton  was  such  wars.?  c.hao  would  be  indicated  by 
t;jf  ie.'.iqn  nanitooK  valu>s-  Soino  attic  insulitioo 
‘XdCtly  i'?  exp^ctej;  suae  was  at  least 
w.)cs“  than  ‘xcjctnd. 

BP  2328 

BVALDAriDN  DF  DISPOSABLE  BEBBSABE  FILTCB  aVITS  P7B 
SORPIlfS  LOSSES  AND  SABPLE  COITA9 X V AT  ION 
W.a  Isn,  1.  E.  "C  al 

Inv  1C  on  i:  n  t  i  L  t^'Cnnology  Lctteis  199b  VoL.9 
p .  S  -  ?  2 
13 

•2-2494 

.Mupp,  b,  K.  J'nkii.s,  T.''. 

Kila»L3,  Satieiii.q 


BP  2329 

SBAPB  OP  CBEBP  CDBTBS  IB  nOZEB  SOILS  AfO 
POLICBTStALLINE  ICE 
Pisti ,  A.  N. 

Canadian  geotecnnical  journal  Nov.  1987  24(4) 
p. 623-629 
12  refs. 

42-2497 

Soil  creep#  Ice  ctt>ep.  Frozen  groini  lechaaics.  Ice 
■ecnanics,  theology,  latneoaticai  oodels.  Stresses, 
Teapera t ure  ef f ect  s 

A  new  method  was  developed  for  ieterainin?  rceep 
piraaeters,  parcicularly  toe  tiae  to  failure#  tron  a 
single  lineiL  plot  in  wnich  an  individual  creep  curve 
foras  a  strjigot  line  for  priaacy  and  tertiary  creep. 
Secondary  creep  is  considered  to  be  a  principal  point 
on  this  iin*  tiat  pt edec ecaines  the  onset  of  failure. 
The  tiaes  to  failure  can  be  predicted,  evan  when  creep 
tests  ate  not  complete,  by  extrapolating  inforaition 
oDtiinel  for  pcimacy  creep.  Based  upon  r.H,  Jacka’s 
test  data,  prediction  of  creep  strain  was  evaluated 
using  tae  constitutiva  equation  of  A.1.  Fish  for 
entire  creep  aai  compared  with  the  modified  sinha 
equation  of  H.F,  Asnby  and  P.  Duval  for  attanuacing 
creep  as  well  as  with  aodels  for  orimary  and  secondary 
creep.  It  is  snown  that  cue  snipe  of  tua  creep 
curves,  and  thus  the  creep  paiaaeters,  vatios  with 
stress,  tetperatur?,  and  ociioc  factors.  d^oce,  a 
family  of  creep  cuives  cannot  be  desciibel  oy  a 
constitutive  equation  with  a  single  sot  of  creep 
parameters  tnat  do  not  cake  into  account  taese 
variations  witiout  loss  in  tho  accuracy  of  cn^j  cri>'-»p 
strain  calculations. 

BP  2330 

BDDELINS  THE  ELECTBOBAGNBTIC  PfiDPEBTY  TBE9DS  IN  SEA 
ICE;  PART  1 
Xovacs,  A.  jt  al 

Cold  regions  scief*c“  and  teror.oloiy  Dct.  19d7  1‘4(}| 
p,  237-235 
33  refs. 

42-2S59 

Borey,  R.B.  Cox,  F.  N. 

Ice  physics,  Electcoaa gnetic  propiitidi.,  iei  ica# 
Dielectric  properties,  lath^-riiti  cal  lodeli,  ii.'CtiiCii 
resistivity.  Ice  covet  tf.ickuoss,  ?r3>su:e  cidge.a, 
Brines 

BP  2331 

CABP  ZENTOay  S7RVEI  1936 
3uniestcap,  S.5.  ot  al 

Coll  regions  scier.c-*  a:;3  tacnr.ology  Dct.  1337  1^(J| 
p.  291-?Bn 
24  refs. 

42-2564 

Clausen,  M.3.  Hansen,  B.L.  rund,  3, 

Bocenoles,  Suifuce  migratior.#  Fienote  S')nsLug,  Ice 
mechanics.  Velocity,  Topogiacnic  featuios.  Drilling, 
3reenlaod--Caao  Cf.'.ntury 

Directional  suiveys  of  the  bote-hole  at  lup  Co.ituty, 
Greenland  were  xaii*  in  195>,  la67  and  iio.. 

these  surveys  a  outface  velocity  of  5,5  o/yr  lu  tn^ 
dir'*ctior  240  !e/  was  co-irputeJ,  The  position  or  tn-* 

60  m  meteorological  tower  \e<ir  the  bore-i.ole  was 
aeisuted  ir.  1977  and  Wfjh  wit  a  satriiit*  .Ti/igjtior. 
equipment.  These  |p»d5uc  esiiits  show  a  surtace  vtiocity 
of  3.5  m/yt  in  the  Jitectior.  235  ieg.  Be  a^u  t  euien  t  o. 
tne  surface  topography  in  19st>  shows  tne  nore-hole  is 
situated  on  a  local  sloping  ice  divide.  i 
diffeiential  a  a  gnetome  t  wab  u.aed  to  locit*  taa  IciLl 
tower,  Hand  augeiing  veriiied  the  location  and  showoj 
toe  diill  tower  was  buriei  6.5  to  7  m  uer.  eatn  tno  1986 
snow  surface,  a?  exrecced  fron  the  Jeoth-age  relation. 

The  casing  was  not  identiclei.  Extension  of  the 
casing  to  tne  snow  suiface  arl  resutvey  ot  tae  uoic- 
bol?  will  provide  urgently  ne.^ded  inforiation  on  the 
variation  of  ice  flow  witn  denta. 
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AIBB3BfB  BtBCTBOBiGIBTIC  S00BDII3  3P  SBA  ICB  TBirSIBSS 
&BD  SOB-ICB  BiTHTBBTBT 
Kovacs,  k,  et  al 

Coll  r3;i.ons  scleo^e  aod  terliiology  Ost.  1)37  1il(3) 
p. 239-311 

For  anotaer  source  see  42-2551.  21  refs. 

42-256$ 

Talleaii*  N.c.  Holladay#  J.S. 

Ice  33rar  thl^lCDess,  Sub^Iaciil  dbsecvatlans, 
ElectoiignetLC  prospecting*  lirborne  radar*  Snow 
cover  tnictness*  Ice  conjiticis*  Soaollag*  Sea  ice* 
PcotiLis*  Initad  states — Jlla3<a--Prttdhoe  Bay 
&  study  Has  aade  in  'lay  1985  to  deteriine  the 
feasibility  of  using  an  aliborne  electroaagnetic 
souodia?  sy3tei  for  profiling  sea  ice  thickness  anl 
the  sub'ice  water  depth  and  conductivity.  Tae  study 
was  lade  io  the  area  of  Prudhoe  Bay*  Alaska.  The 
■ultit reguency  airborne  electr oiagnetic  sounding 
systeB  consists!  of  control  ail  recording  electronics 
aod  an  antenna.  the  electronics  aodule  was  installed 
in  a  helicopter*  and  the  7  a  Long  tubular  antenna  was 
towed  oeneatn  tne  helicopter  at  about  35  i  above  tie 
ice  surface.  For  this  electromagnetic  system*  boti 
first-year  and  second-year  sea  ice  could  be  profiled* 
out  the  resolution  of  ice  thickness  decreased  as  the 
ice  oecame  rough.  This  decrease  was  associated  with 
ch?  large  footprint  of  the  systei*  wntch  effectiiely 
sioothed  Oit  the  sea  ice  relief.  Unler-ica  water 
depth  was  determined*  as  was  seawater  conductivity. 

The  results  of  the  feasioility  study  were  eacojcigiag* 
and  further  systei  development  is  therefore  warranted. 


BP  2333 

S1B0LE-B0B!I  BEPLECTOflETBr  FOB  19  SITO}  DlELBCIBi: 
BEASDBBBEMrS  AT  BtCBOIAfB  PBB20BICIBS 

Arcane*  3. A.  et  al 

IEEE  transactions  on  geoscaenre  and  reiote  sensing 
JaQ»  U33  25(1) 
p, 89-92 
10  refs. 

42-2833 

Larson*  h. 

r'ielectric  properties*  F.ef  1  ec  1 1  vi  t  y,  Pemote  sensing* 
Icy  physics 

BP  2334 

LIQOID  SARPLEB 

r  and ,  J.  ‘I. 

M.3.  ?itvnt  Office.  Patent  Vug.  j1*  1982 
4  col. 

JSP-:*,  340*312 
10  ref',. 

42-2637 

'infLOi»n  water  content.  Frazil  i:e,  Samplers* 
vear.ucinj  instruments.  Design 

BP  2335 

COLLAPSIBLE  RESTPAIRT  FOR  HEASUBIRG  TAPES 

1.3.  Pat.-nr  Dfrice.  Patent  lar,  fa*  1993 
12  col. 

■;  3  ?  -  a ,  3  7  %  7  2  1 
I  9  L  e  f  . 

42-2638 

Tc^.'  coi/ec  t  h  1  c'<  nest;,  leasutmg  instiuments,  3orebol-»3* 
Design 


BP  2336 

OfSHOBB  ICB  PILB-OP  iBO  filOB-OP:  OBSBBTATmS  AID 
TBEOBBTICAL  ASSESSHBIT 
Kovics*  A.  et  al 

Arctic  coastal  processes  and  slope  protection  design. 

Edited  by  A.T.  Chen  and  C. 9 .  Leidersdocf 

lew  York*  Aaecican  Society  of  Civil  Engineers,  1988 

p.  108-  142 

Refs,  p.138-142. 

42-2988 

Sodhi*  D.S. 

Fast  ice*  Ice  pileup*  Ice  override*  Ice  loads*  ocean 
currents*  Hind  factors*  Seasonal  variations*  Ice 
sheets*  Pressure  ridges 

An  overview  of  shore  ice  pile-up  and  ride-up 
observations  is  presented  and  the  forces  associated 
with  ice  rubble  formation  are  discussed.  Historical 
and  rscant  observations  indicate  that  cue  onshore 
movement  ot  ice  is  generally  a  spring  or  fall  event 
associated  with  wind  and/or  water  driving  forces.  The 
occurrence  of  chis  phenomenon  is  relatively 
unpredictable  and  las  resulted  in  the  destruction  of 
structures  and  loss  of  life,  me  analytical  and 
experimental  work  undertaken  to  date  tends  to  show 
that  low  driving  forces  per  unit  widtn  can  cause  shore 
ica  pile-up  or  nde-up,  but  that  high  concentrated 
forces  can  occur  during  such  events  along  local  areas 
of  resistance.  An  analysis  of  the  ice  sheet  failure 
process  is  given  which  indicates  tnat  toe  average  ice 
rabble  ouilding  force  pec  unit  width  is  a  finction  of 
rubble  height*  to  a  power  between  1  and  2*  depending 
on  the  total  ice  sheet  width  undergoing  failure. 

HP  2337 

BETTIIS  OF  POLISTYBEIB  AID  DBBTHilB  BOOF  IHSOLAtlOIS 
II  THB  LABOBATDfiY  AID  01  A  PBOTECTED  SEHBSAIE  B33P 

Tobiasson*  i.  et  al 

Journal  of  thermal  insulation  Oct.  1987  11(2) 
p.  108-  119 

13  refs.  For  another  source  see  42-2926. 

42-3182 

3reatocex*  A.  Van  Pelt,  D. 

Roofs*  Insulation,  Cellular  plastics 

HP  2338 

|AD10GLACI0L0GY)BY  T.T.  B060B0DSK[|*  ET  AL. 

Jezek,  K.C. 

Aaecicac  Meteorological  Society.  Sjllitio  Jau.  1938 
69  (1) 
p. 55-56 

Book  rc'view.  For  the  book  being  tevi»w?d  sae  «*0-165J. 

42-3073 

glacier  ice*  Airborne  cauac,  Fada:  ocnoes,  jlacioiojy. 
Phot  01  nt  Cl  pcet  i  tion,  Geophysical  suivsys*  tc?  paysiCi, 

HP  2339 

KIIBTIC  FBICnOH  OF  SlOH 
Coloeck,  S.C. 

Jouinal  of  glaciology  1983  34{ll>) 
p.  78-h6 
*18  rets. 

42- 3334 

N»tal  ;;qow  friction,  Wat€‘t  filmi*  Soow  cover,  daow 
malting*  Grain  size,  rc.*apeia  ture  efiocis, 

Sh^ic  strength,  Frirtun,  (m  a  t  ht-ai  i  ic^) 

The  »e  coff.ponento  of  the  riri-^ti.:  tciction  oi  ^now  ac? 
der.criLeu  bit  inly  t  b  :•  luiricitei  coBron*ht  o: 
friction  is  treated  ir.  Iciiil.  This  componMit  i‘:'e3i5 
upon  ihj  tb.  i  ci  n  er.y.  of  watei  nils  wr.i:;i  ;n;oort.  i 
siller  OTi  Slow  jT.iLi'j  TVt'T  a  '  o  i  i  I  rrart.iii  of  lU 
ar‘*i.  7n«'  tf.i7Kn"-->  j:  t:i  *  :ii>c  wiiu 

teco»rjtui  *  in  j  larii'-i  wine:.  i5  io 

tn**  com  uc  L  I  VI I  y  j.  rn  '  ^alii-'i.  Tni  TiniO'it 

valu-''  ot  tiLctior.  i  r  any  r  ‘Tf-iitai''  i  '  r-ncliej  it  a  Tj 

ir  t  ”r  1 1 1 1  ^  V  1  ;  1  r  o :  Cj- ( i  I  c  i  ub. f  :  i c  1 1  oa  it? ,  l  i  i 

i  s  1 1  ‘  1 1 1  i  *  i  :  i  r  >  t  b  j  i.  {;  i  '.0  m  V  f-*  i  n  :  t  b  .•  1  1 1  o  i  o  i  r, 

bit  the.  .  r.  :  I »' a  ;t  uiij’.n  I'nMun  or  ta‘ 

se^it  i  •  ;i  :t>t  a  n  ce.  at  :jb-ntM‘nti;  r c  j'e  i  a  t  i  L  e  j  i 

.^mll  ac«-d  in  tne  Lionr.  piit  ai  tne  ,iii,->L  i  .>  ity  inl 
the  fnetioi  i;  1:..;,'  tii--  warn  :  1 1  u  ii  ijinej 

i »  i  r.ei  MS*'-,  i  a  t  r.  i  e  K  n  •  j  t  ow  i  i  I  ^  a  i  ^  ^  a  i  L  i  o  :  i  j  t  v  1 1  a  j 

w‘;  i  Tn  .:a:‘  l  v  ?  i  y  ;  -r.  >  a  *  i  v  *  t  >  a  1 1  •  r  -  r  -L  t  a*-  ;, 

s  i,  a  n  i  t  ecc/e  t  ' '  :i  i  i’ .  I  i  a  :  ;  e  i  r  t.  ci  i  c  t  a  i 
o '  :  i  n  i  .T  ;•  c  i  y  ;  p  /•*['/  .a  a  a  I  •  -  a »  :i  t  tea  i.  y  1  a  o  p  a  j  D  a  -  i  r.  1 

ri  /  1  r  o  p  h  t  i  i  :  o  1  a  i  •  •  i,  .  a  o  •;  r  r.  :  ’  j  ^  ^  ^  ^  1  •  a  i  v  •  i  a  '  i  - 

it  a  o  c  i  '  i  a  W'  ,  •  :  a  e  n  >  •,  .  ■»  e  L'  •  .a  .  >  v  i  a  h  a  >  t i 

l.  i  >  ;c-  v;  ot  tt  ‘  ^  1  -,  >■  w  . 

•  i-'!'  23  40 

HOOO-FPAMS  HO':*'o  AND  flOISTIRE 
Da  i  a  .r  on  , 

.•  L  0-  m  :  i  .  n  •  ■  Ml) 

.  .  M  -  >  a 
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BP  2342 

6L&CZ9l36ICiL  Ilf BSnG&TIOIS  JSII6  FBI  SrifUSTir 
IPBirOlB  BIOAfi  1BB6II6  SISTBH 

Bxndsctiadlei: f  B.A.  et  aX 

AoQals  of  )la:;iology  1987  V3L.9 

syip33Laa  oti  B^aote  Seasinq  ii  SlaciDloqT#  2Qdv 

Canbcidge,  Sep.  8-9  and  1986.  Brocaediogs 

p.  n-19 

19  cats. 

41- 4426 

Jezeli«  K.  C.  fraiifDLd,  J. 

Ice  sheets,  B  jote  sensing,  9la::ioIogf,  Aicbecne 
ladac.  Ice  sicface.  Ice  cceep,  Cce?asseSf  Icebergs, 
Lake  ice,  Bivec  ice,  L&NDSAT,  Greenland 
Sanaccas  axaaplas  of  synthetic  apectuca  caiac  (SARi 
iaagary  of  Lea  sheats  ara  shofn  and  pcoalnent  featices 
of  glacioXogica X  iaportance  waich  appear  in  taa  inages 
ace  iiacussad.  Feituies  vhici  can  be  identified 
Lnclade  surface  undulations,  ice-fioif  lines, 
f  cravissas,  icebaegs,  lakas,  aid  streais  (avan  latas 

ml  stcaans  triLch  ace  inacti?a  or  covered  by  snou)  , 
and  possibly,  tne  axtent  of  taa  ablation  and  wet  saoi# 
201135.  SA3  laages  presented  laca  incLuie  bota  L-biad 
lata  ffoi  tha  Seasat  satellita  and  X-band  data  froA  an 
)  aicbocne  ladac.  These  two  data  sets  overlap  at  a  part 

of  eistacn  3ra^oland  where  a  liract  cospacison  can  be 
Bade  o^twe?n  two  laages,  Coioanson  is  also  made 
beewo^o  SA’  and  Landsat  iffiagas  in  western  Greenland. 

It.  15  concLiidal  that  SAB  and  Landsat  are  nigtiLy 
co?)pl  ary  Lastcuments;  Landsat  images  contain 

minmal  distortion  while  SAP's  all-wGatnec,  lay/aijnt 
cdcaoilLty  olas  it5  ability  to  penetrate  snow  provide 
qliCioloqists  with  an  adlitioial  and  very  powerful 
tool  for  f?s?arch. 

BP  2343 

RATIONAL  DCSISN  OP  SLODGB  PBESZIHG  BEDS 

Mac  t  :'l ,  ?.  J. 

Joint  rsrs-ASTE  vatior.al  sonfetenco  on 
EnviL  oiB?ntal  Saqineecing,  Vaicoivot,  3.::.,  July  13- 
io,  1933,  Proceedings.  Sditad  by  S.S.  Liptak,  J. tf. 
Atwatec  ind  D.S,  Pavinic 

Montreal,  ;ueroc,  Canadian  Society  for  Civil 
Lngineacinq,  1:^Bo  p.  575-')B1 
S  refs. 

42- 3536 

:)iudg^5,  'ft'ist:-*  treatment,  •at?t  ttoatneot,  Preezing, 
Df'watocing,  Fceez;*  thaw  cycles.  Ice  crystal  fociation, 
Irpurrcies 

A  now  init  operation  for  slulge  lewatering  called  a 
freeziog  bel  is  described.  Tjis  operation  uses  tne 
TitULil  soibooal  tompecarace  changes  in  cold  regions 
to  :ce-2r  ar.i  chaw  tne  sluiga.  Equations  for 
liMiccing  tn?  design  deoth  o;  taa  tad  ara  pcesaatal 
liong  with  an  oxaiiole  of  how  they  can  be  used. 

IP  2344 

ALASKA  5AR  PACILITT 

i.'pe\b,  4.  F.  r,i 

I  nr  0  r  i‘ 1 1  lor.  i  1  ronf^rence  on  ooct  and  ocean  Snjineecing 
uniat  Atctic  Conlltions,  9th,  Fairbanks,  AK,  Aug.  17- 
2'>,  1H7.  i  oc  eel  i  ngs,  /ol.!.  Edited  by  M.1. 

■'iCKingat  ind  M.O.  Jeffries.  (Port  and  ocaaa 
2iiqin3fCin^  uiler  Arctic  conditions) 

TiLLonts,  Jaivsrsity  of  Alaska,  Geophysical 
Institat'^,  19S0  p.  103*110 
,  It'  t  ef  5. 

42-3549 

I  ICO  water  intocface,  Remote  sjubinq.  Drift,  Airboroa 

^  talar,  Ice  a^char.ics.  Sea  ice 

[  A  5hatt  *c5CciPtion  is  given  jf  the  general 

cn ar ac t at ist ics  of  the  ice/ocfin  and  applications 
.  laaoa  c  a  1 1  on  s  cor, ’arch  progciss  tnat  are  antlcloared 

15  fict  of  Che  Ala5<an  SAR  Facility  (ASF)  pcograa. 
j  Also  dPbCLibed  ate  tne  cha i act eci sties  of  tne  thee* 

satellto  (Synthetic  Aperture  Padar)  systems  tiat 

will  sjpnly  iata  to  the  ASF  ail  the  design  and 
inaiysis  capabilities  of  the  different  components  of 
'  the  ground  station. 


BP  2345 

BIBBOfilB  aBASOKBBBir  OF  SEA  ICB  TIICBIBSS  BSD  saBICE 
BArBTBBtBT 

Kovacs,  A.  et  al 

iDtacnational  :onference  on  Port  i  nd  Deem  Eogineecing 
under  Arctic  Conditions,  9tb,  Fairbanks,  AK,  Aug.  17- 
22,  1987.  Proceedings,  VoL. 1.  Edited  by  4.1. 

Sackinger  and  1.0.  Jeffries.  (Port  and  ocean 
engineering  under  Arctic  conditions) 

Fairbanks,  Dniversity  of  Alaska,  Seopaysical 
Institute,  1933  p. 111-120 
8  refs. 

42-3550 

yilleau,  N.C. 

Ice  cover  thickness.  Airborne  equipment. 
Electromagnetic  prospecting.  Sounding,  Sea  ice. 
Profiles 

A  pilot  study  was  made  in  lay  1985  to  deteraine  tne 
feasibility  of  using  an  airborne  electromagnetic 
sounding  system  for  profiling  sea  ica  tnidcness  and 
the  subtee  water  deptn  and  conductivity.  Tie  study 
was  made  in  the  area  of  Pridhoe  Say,  Alaska.  The 
multi* frequency  airborne  electro magnetic  so lading 
system  consisted  of  control  and  recording  electronics 
and  an  anteiaa.  Toe  electronics  module  was  installed 
in  a  helicopter  and  the  7-a-loug  tubular  mtenna  wjs 
towed,  beneath  a  helicopter,  at  about  33  i  loove  the 
ice  surface.  Examples  of  the  profiling  results  are 
presented;  tney  indicate  that,  for  tne  e  i  2  c  t  ion  i  gn^nc 
system  used,  both  first-year  and  second-y^ac  sea  ice 
could  be  profiled,  but  the  iesolution  Jecieisei  as  the 
ice  became  rough.  This  decrease  was  associited  wita 
the  large  footprint  of  the  system,  which  efreccively 
smoothed  out  the  sea  ice  relief.  Undei-ira  watei 
depth  was  detecmiaed,  as  was  seawater  con  luctivity. 

The  results  of  the  feasibility  study  were  consileiei 
higaly  encourajing  anJ  further  system  development  is 
therefore  warrant?). 

BP  2346 

BLErrSOBASBETIC  BBASOBEBBirs  DP  A  SECDID-fEAfi  SEA  I^B 
PLOB 

Kovacs,  A.  et  al 

International  :ont5tence  on  Pott  »  nd  Ocean  2r*,iaeetinj 
under  Arctic  Conditions,  9th,  Fairbanks,  AK,  Auj.  17- 
22,  1987.  Pioceedirgs,  Vol,  1,  Edited  oy  W.1. 

Sackir.ger  and  1.0.  Jeffries,  (Port  and  ocean 
engineering  under  Arctic  conditions) 

Fairbanks,  aoiversity  of  Alaska,  Jeoptysicai 
Institute,  1933  p. 121-136 
7  refs, 

42-3551 

Morey,  B.H. 

Ice  Hoes,  BlecttomagDetlc  piostJec  ting.  Sea  ice,  IC2 
cover  thickness.  Dielectric  properties,  Brines, 
Attenuation 

"Impulse*’  radar  and  ice  property  data  were  ootainod  on 
a  second-year  sea  ice  floo.  These  data  were  used  to 
develop  a  relationship  ror  estimating  the  ice 
thickness  from  just  the  two-way  tittie-of-f  Lijnt  of  t.i? 
impulse  radar  electromagnetic  wavelet  traveling  fcoir 
the  surface  to  the  ice  "bottom"  and  back  to  tho 
surface.  Tie  relationship  developed  allows  sstimatior. 
of  to?  thickness  of  sea  ic?  rrom  about  1  to  u  m,  witn 
or  without  a  saow  cover.  The  data  revealed  that  the 
apparent  dielectric  constant  of  sea  ice  decceaaej  with 
increasing  ice  thickness  until  the  tnicknass  t^icnei 
about  4  1.  For  sea  ice  thicker  than  4  m,  the  jf-parer.t 
dielectric  constant  became  relatively  constant.  with 
the  use  of  a  model  for  detaiinioing  the  el  2C  tcomig  ne  t  ic 
properties  of  sea  ice  ftoi  its  physical  properties,  as 
determioed  froa  ice  cores,  the  electroDignetic 
properties  were  calculated  versus  deptn.  Tae  modal 
results  were  taen  compared  with  the  electroiagnetlc 
properties  determined  from  field  measut emants.  The 
two  results  were  in  good  agreement. 
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BP  2347 

IT&lOiriOl  OP  Bl  OPBB&TIOB&L  ICB  FOBEC&STIIS  B3DBL 
D0BII6  S0BS6B 
racker,  i. B.  et  al 

InteCQitloaal  3oD£3ceace  on  Psct  and  Ocean  Enginsaring 
under  irctlc  CDoditioos,  9th,  Fairbanks,  hK,  kug.  W- 
22,  1937.  Proceedings,  Vol. 1.  Edits!  by  H.n. 

Sackin^sr  and  H.O.  Jeffries.  (Poit  and  ocsan 
engineering  under  &cctic  condittons) 

Fairbanks,  Inivarsity  of  )(lisca,  Osopnyslcil 
InstLtuts,  1939  p.  159-174 
10  refs. 

42-3554 

Hiblet,  tf.D.,  Ill 

Ice  forecasting.  Drift,  Ics  rioniitions.  Ice  edge. 
Seasonal  variations,  Jiodsls,  Ssa  ice 
The  i’olar  Ice  ’lediction  Syseo  (PIPo^  is  ao  ice 
forecasting  uodel  cun  on  a  daily  basis  at  the  11.3. 
Navy’s  Ple?t  'Junetical  oceanographic  Canter  (FVOCj. 

The  loiel  ^as  originally  developod  by  aibl^r  (1973> 
and  suosequeotly  lodiiiei  by  ?C9llor  p9S5i  to  lun  on 
FHOC’s  Cybei  ?05.  Atmospn^ti:  forcing  ci?lls  ar.> 
decLVBl  froD  tno  ^:^val  operational  Global  A  t  aiospher  ic 
Prediction  System  (NOGAPS).  .^IP5  is  tun  on  i  127-<r^ 
resolution  47  x  2S  grid,  whici  covpls  tne  entice 
Arctic  3asiti  an!  subst-intial  paits  of  the  Steenlau: 
and  locv.^qiin  3.-^ as.  The  sy::.tjn  oiolucos  foiecasti  of 
ic?  icift,  L^LC<r. -’Si,  conconcrition  uni  div'cion-:'*  it 
24-hc  Intel  vain  out  to  144  m  (t  days).  Altnougn  ’IPS 
is  cun  o'l  a  Inly  -asis,  tfi;^  :  onr ti  a  tion  fivlj  i 
init.ializf’l  rf^’xly  using  a  Ugitizcl  '/.'rsion  of  tf- 
concentration  analysis  fi*'!!  JC-’p-ii*!  by  ti?  Vava! 
polar  0c?Ji07Ciohy  center  at  Suitlani,  ."^aryiini.  i.ne 
system*  j  ioility  to  fore  oast  icc  *rift,  concenti.  j’l  in 
and  ice  •'dg?  location  was  asr.jssa:  fji  tti?  p?rij!, 
from  Jjo_*  1*.  to  ^ctobci  15,  li  lh.  Th^  ?I?3  Iriit 
piediction:.  w^re  g-Tjeially  ;-.‘X  r  ?ssi  v-,  aithojgn  to  • 
i)ce.Ucc?1  icift  'ill  '-'tion.i  wo:o  c  •'•a  son  a  tl  e.  'I.mi 
concentration  1 1  r :  » c-j  n::f»  i  b«*t-p(‘r;  tii^’  PIPS  foroca'*.^ 
and  th.*  an  alys:^:.  u*c>  about  1?’.  Mrnouja  ic':*  •' !  g  » 
location  was  c  ?  a/,  on  a  b  1  y  or.‘Ji:i«l  ir.  most  casas,  to* 
model  3  ^cion  St  i  a  t'- i  i  tr^’nl  of  c  >oic  ic?  f»trMt  i:i  Mir? 

C  h  !j  k  0  j  i  0  i: !  ?'  a  ;  t  3  i  b  ‘M  i  i  n  ^  “  a  :>  t  n  1 1  w  ,  s  u  n  c  •  a  1 1  ■  c  i  : . 

RP  2343 

BXPEailENTAL  OE TERR  I NATIOI  3P  THE  F6ACTURE  T3UGHNT;% 

OF  ORE*  •!0DEL  ICE 

"•‘^n 1 1  ey ,  D.  I..  '  t  aL 

T  r.  t  f’t  r.  1 1 1  O'  1 1  ::  cr-  ji;  Put  t  T.  1  Dcfa-  “;ajin'  i  j 

mini  A: -ti  :  :  on  i  1 1  i  j;  Jth,  Kiiibanxo,  A<,  \,i.  W- 
2?,  1M7.  a  i  0 :  eo  j  L ,  /oi.l,  flit'll  ry 

ml  1.0.  (’■'oit  i;..i  oc.>ii 

n  g  i  I  e  :  1  I  unler  Arctic  cot  1 1 1 1  of.s) 

"airtiarr.,  !  n  i  v  .*1  si  t  y  Alioii,  3  :■  )pa  ysl  c  a  I 
tut  >,  1  ^  n.  “ny'.?  W 

I**  i  -t  r,. 

42-3565 

1  '>  ?  ti  i ,  j.  S.  3  »r  pso  y ,  .* .  r , 

Ic"  cciC'>o,  aolei-.,  Jt^a,  ice  -solid  int.»cfic>, 

7Li..jor-‘  St  c  u.'t  ui-^s,  loiij  f:oic?s),  Fcictuiing, 

Fxp  T  i  a  M  t  a  1 1  on  ,  Ic?  loils,  T:*:  cov.t  thicKross, 

F  1‘  X  j  c  a  1  strength 

'n  -  US  ’  of  ii::er=’nL  lyp's  of  moiri  ice  in  oxmiainj 
i  c«'/ s  1 1  jc  t  u  i  e  i  Q  t -’C  ac  1 1  on  G  r^'guir»’G  a  better 
arlecstardinj  of  the  icactuce  bj’tiavioc  of  cn?se 
aiteriiLs  n  ord*?c  to  dccuratoly  interpret  the  cesilts 
of  molel  t?3th.  There  nave  b?en  only  a  limited  nunbec 
or  tract Jt’  r-'tfor:aei]  on  aionol  ice,  A 

pr^liainaty  experii»i'’ntal  stuly  ot  the  fracture 
tojgnrms?  of  tne  urea-doned  aod?l  ic?  used  in  tn?  tost 
Casio  it  CS-“L  has  be^en  cotplitel.  An  ”in-situ'*  veJge- 
lodi^d  rccr-  (taper’d  1  quo  I  e  * :  a  nt  1 1  o  v?  r  -  be  a  a)  specnon 
gf’op-’tty  was  ciios’p.  An  pxpiosbion  foi  the  fcictui.*’ 
tougnifia  a*,  a  function  of  aoolied  load,  specinen 
;eoir.  'ttv,  u:  .i  i  c"  tnicknn:>b  wa^i  developed  using  a 
tinit-*  ’If  m  r.t  pto^cam, 

RP  2349 

CDIPirES-CDNTRDLLED  DATA  ACJDISinOR  STSTE1  FDB  I 
HTDRAOLIC  FLJRB 

^..‘bilm^'V,  L.J. 

!  n  ’  ’  c  0  1 1  lor.  a  i  r  ns  ti  u  m^nt  1 1 1  on  symposiua,  Viri, 

A  1  nu  g  j -v  L  0  u  ■ ,  N1,  Ray  2-6,  193^.  Proceedings 

3e-.eaioh  Ttianglf’  ">  a  r  a  ,  HZ,  InstcuasTit  Society  of 
ATi'iici,  p.45  3-  4h0 

;  r  '  f  , . 

42-3638 

rLinn’ls  (w  it  w.ayj)  ,  Ic’  fociation.  Frazil  ice.  Ice 
o  -f.anic.,  remperiture  effecto.  Data  processing.  Ice 
fcrt’tion,  Exoeria-’Qtation 


BP  23S0 

COflPiSISOB  or  BXTBACTIOI  TBCHIIQOKS  FOB  HaiXTlOIS 
BBSIDDES  II  SOIL 
Jenkins,  T.F.  et  al 

Aoalytical  cheaistry  Hay  1,  1987  59(9} 
p.  1326-1331 
23  refs. 

•2-3737 

Grant,  C. L. 

Soil  pollution,  Hilirary  operacioi.  Soil  coipositioo, 
Co  am  leal  analysis.  Count  era easuc  es 

HP  2353 

VEBIPICATIOR  TESTS  OP  THE  SOBPiCB  IITBGB&L  HBTHOD  P3B 
CALCDLATING  STBOCTBBAL  ICE  LOADS 
Johnson,  J. B.  et  aL 

Intecnatioral  Conieience  on  Port  i  nd  Ocean  Sogineeting 
und^r  Arctic  Conditions,  >th,  PaicbanAS,  \K,  Aug.  17- 
22,  1987,  Proceedings,  Vol.l.  Edited  by  rf.l. 

SacKinget  and  1.0.  Jeffries.  (Port  and  ocean 
engineering  under  Arctic  conditions) 

Faicbanxs,  Jniversicy  of  Alaska,  Gejpnysical 
Institute,  196S  ^.449-456 

6  refs. 

42-3579 

SO'lnl,  O.S. 

Ice  loads,  "iffshote  sttucureo,  Sti^si-i,  rce  cticr.s, 
EKp  »£  i  m  ’  nt  a  1 1  o  1 ,  lodsuiing  i  n  s  t  r  j  ji^n  c  ,  Acr-ti.;/,  rc> 
ui)  f-et  s 

Fxferim^nto  w.’ie  jonduetK-i  to  d  :•  t' i  t  i •  i.i.*  jccuijcy 
of  :jlcui.itir:  i  iOai.s  oo  off;hoif  u'lr.r 

ICC  :>tiOoS  m*  .iSUL  .‘Xe-M.:,  dt.  1  i  .Gjrfdc^j  ir.t'jLil 
3 1  a  X 1  rtl  1  y- 5  e  n  s  1 1  i  VC  strc:>;i  w-'i  •  ii.jtiil*  i 

rmac  in  ice  sheK  eiji-  a  flur.  [li:.*-  i  ..  i  t  l  u  x-- 1. ! 

lud’ctoL  was  oj->n-=^i  tr;r.  iz<'-  -  to  t 

di-^tril  ut.*d  loi  1  00  tL-  Loind.iry  ot  .1  .-‘C in:  i:.it*’ 

plat".  Two  ex  0  er  I  r.*n  t  u.h  c  con3act.'’i.  i  .i first 

the  ajiv^mcnt  t.’twf'cn  stcesr.  ti  0 1  a  j  i  t  i 
and  ciiculated  r-..>uLt?  ror  thf»  cor  1 1‘3[  on  1  in ;  anulyti.: 
solitioti  and  «xa3..:,-'i  tr.f’  icciiacy  of  tn  ■ 
ir.t>gtil  T?thoi.  .mcond  tn--  lolIj.:.:.'  0: 

crick,  ir  th^-  i  rrv»  t  ••t  01  t.  n"  acc-ra:;'  0:  :n -■  irriCf 
int-'^iji  “f'tf.ol.  Tiu*  "i’doiLei  ice  wjl!  of 

th  »  San*  order  but  Irss  t.hij.  tnos'!  r:iL::jiitei  Jii:.; 
^h-‘ory.  The  cilc.*ljtf»i  icirnt.or  loti.;  a^ii.g  t..-  ;  1 1  :;•> 
suttic'  ir.tviriti)!  w' t  •  witni:  to  ID*-  ot  t;.-- 

5i‘-asiii.'l  loi:.-,  1  Icu  1  i  t.  '  1  loaa,.  .i  ;  i  o  ^  1  ;  y  i  i :  ic  i  a 

i  Q  t  *  gc  ^  ’  f  Gicfij?  wore  only  wi’-tin  ■*  )  to  jJ«  o:  t:.  • 
O’diOffd  1)3:.  lu*  to  ^tresL-  ‘♦-..nsoi  i  ..oiotio:. 
li  0 1 1 1  ti  OLs.  It..*  iULfi.ri’  integral  T.^*tho:  i>  a  viui- 
wiy  to  calculat.-  rijctuiiL  ice  a  ;  1 7  ir.-Jitu 

Stl’S'.  T.<' 3  GJ  L  t  ...  ACCJldCy  .)  f  tl."  1 .)  i  1 

c  i  1  c  ui  a  t  lor.  i  15  liritt.-i  ty  the  fidelity  of 
c -.'t  r  V  1  r. ;  tr.--  ;.tt^'S..  <iijn7  tr..*  ..uriiC'  .of  t..e 
int  ‘  .gt  If  ijn  j  n  ri  ;  *•  i  jo  ly- ic- i  .vti-'j.j  t  *  i  ^  1 1  ei  ’H  t o. 

HP  2354 

HUKLOK  ICE  STBESS  1EASDBEHBNT  PBOGEAR 
Cox,  ‘..F.N.  i‘t  il 

Int  »i  j..it  lor.i  i  :  on.  nencf*  or.  Poit  i  r.  d  3 1;  gi >  1 1  n  g 

uni’L  Arctic  Coniirionj,  9Lh,  Fa  ir  r  i  n  AK,  Aaj.  17- 
22,  1487,  Pioceoiinjs,  Vol.l,  Edited  j/  .‘.I, 

SiCkingor  and  1.0.  .leffrioi.  {Poit  an  1  ocean 
engir’ering  under  Arctic  conditions) 

FaiibankG,  University  of  Ala^^ka,  Gl»  0  on  ys  i  c  al 
Institute,  19b^  p,  457-463 
S  t  »fs. 

42-3580 

Johnson,  J.B.  Dosworth,  f*.  «.  Vncf’nt,  T.  J. 

Icr>  loaJj,  Aitificidl  islands,  StiPases,  rensil-; 
porjerti^s,  Corprs'ssive  properties,  frav-’i.  Ice 
aecn.anicG,  Ice  strength.  Ice  salinity,  shi-ar  stres.>, 
Beaufort  Sej 

Outing  tae  sptinj  of  1945,  2j  biaxial  ice  stress 
s^’nsoc'  were  deoloyfi  at  seven  sites  around  luxluk,  a 
uan-made  gravel  i:,iind  in  laiiison  3iy  in  tie  Beaufort 
S»a.  Ch  ^  oaxiium  neasured  compressive  and  tensile 
stresses  were  243  ar.i  3^0  tPa,  r  es  p’ c  1 1  v  e  1  y .  however, 
stresses  were  usually  I'’S5  that:  1)J  kPa  and  seiioa 
exceeded  ^  00  <Pa.  '^here  wore  no  nagor  storms,  and  net 
ice  motiDns  varied  ttom  1.  j  to  5,3  i  during  the 
aediuremert  piogtiii.  while  significant  warain,  of  toe 
ice  sheet  occurred  during  the  latter  pact  of  the 
study,  thermal  ice  stresses  were  much  lower  tn<an  those 
previou.siy  aeasuced  in  lacxenzie  3iy.  iQls  aay  he  due 
to  the  fact  that  tne  ice  in  Harrison  Bay  was  more 
sdlin?  and  had  a  lower  aolilus  and  yield  stcongtn  tnan 
tne  ice  in  lactenzie  Bay. 
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B»  235S 

FOB  FIBSBFBdSr  TOIIBL:  &  L4TB  Q0&T8BB&BT  GEOLDGir 
BBCOBD  IB  CBBTIAL  ALASKA 

BaailtoB,  I. D.  et  al 

Geological  Society  of  ieerici.  Bulletin  Juq» 

100(6) 
p. 9A8-95) 

70  cafs. 

42-3057 

Ccalg*  J.  L.  SellaiOD#  P.V. 

Peraaftast,  tLnnelSr  Geologic  stcuctucas,  quaternary 
deposits 

IF  2356 

OZBLBCrtlC  PSGPBBnBS  OF  STBklBBD  ICE.  1:  EFFECT  3F 
FLASFXC  STAAIIIBG 
Itagakir  K. 

JouCBal  ie  physique  (Collogue  Cl)  «ac.  1937  43(3 
SuppL. l 

SyaposiUB  an  the  physics  ani  Cheaistry  sf  Ice,  7t.h, 
GceacbLa,  Pcaore,  Sep,  1-5,  1  9  86.  f Pr aceel i ag 3  ] 

p. 143-147 
S  refs. 

iith  French  simaary. 

42-3792 

Ice  alsctiical  properties,  Ica  lelaxation.  Ice 
plasticity,  El^ctroias,  Dielectric  properties,  Striin 
tests 

The  »f£»ct  of  plastic  straining  on  single  crystals  ct 
ice  <a3  exaiiaei.  As  strain  increased  plastically, 
relaxation  strength  increase)  linearly  as  tne 
relaiaticD  tiia  increasel. 

BP  2357 

DIBLBCrBIC  PBDPBRTIBS  OP  STRAlMEO  ICB.  2:  EFFBCT  3P 
SAHPLB  PPEPARATIOM  HETHOD 
ItaqalcL,  K.  f  t  al 

Journal  le  physique  (Colloqu?  Cl)  lar.  1987  48(3 
Suppl. I 

SytnpDsium  on  tne  physics  and  :h:?aistry  of  Ice,  7th, 
Jrenobl?,  france,  ^ep.  1-5,  1986.  r  ?r  o  cee  1 1  n  g  s  *1 
p.  149-153 
j  crfs. 

Sith  French  sutnaaiy. 

42-3793 

leaieux,  C. £. 

Ice  elicttical  pioperttes.  Ice  crystal  stcuccuce.  Ire 
3iapltng,  rlectcoles,  Dielectric  properties.  Strain 
tests.  Freezing 

Sine*  803t  coaaor.ly  used  sampLe  pcfoiraticn  aethols 
lor  ic'i  Jielectcic  stuii-^s  in/olve  rather  h:*ivy 
apchanical  sttiinlng,  tn*  efficta  oi  sttaiaing  i#3c* 
stuiiei  ani  cocoarol  with  jora  strain-free  satnplo 
preparation  :n*thods. 

HP  235B 

PRBLiniHIRr  STJDT  OP  PBICTIOI  BETVEBI  ICE  ARD  SLED 
RUBBERS 

Itagaki,  K.  *1  al 

Journal  ie  onysigu"*  (Colloqu?  Cli  'lar,  1937  43(3 
Suppl. ) 

Syaposiaa  on  tue  Paysics  ani  Zheoiatry  of  Ice,  7th, 
icenobl*,  -rance,  Sep.  1  -  5,  1  996,  T ?coce?3 r 3 gs  ) 
p. 297-331 

0  t  f'  E  S  . 

With  Fu?nc!i  sinoiary. 

42-3811 

Looieux,  G, F.  Hub^t,  S.P, 

Ice  friction,  Sleis,  Wat’i  fiLns,  Ic?  aelting, 
reinp?tatJt*  '‘ffocta,  lubricants,  floi^ls 
rh?  ?ff*ct3  3f  runi'^r  material  and  surface  conditions 
on  the  friction  between  runn?cs  and  1C2  wac=  stuiial 
by  ffliasuciog  tnc  velocity  of  a  free-sliding  slei. 

^ooota  cun'»?r5  showed  lower  friction  at  arouni  -t  : 
than  arouni  -10  c  as  oxpectei,  but  tne  friction  of 
cougi  cannors  sr.ow»d  litti?  tanpoiatuts  dependence. 

BP  2359 

OB  THE  BICRDBBTEOBOlOGr  OF  SUIFAJE  ROAA  GBOBTH  Of  5B08 
IB  BOOBrAIBDUS  AREA 
Oolbec’f,  S.C. 

3oun i a c y- layp c  neteotology  July  1989  44(1-2) 

D.  1-12 
IS  refs. 

42-3930 

Hoarfrost,  Snow  surface.  Snow  ait  interface.  Turbulence 


BP  2360 

BAfUBAL  GBOaiD  tEBPEBATOBES  IV  9PLAVD  8BOS7GC  TEBBAIB, 
IVTBBIOB  ALASKA 
ColliQs,  C.B.  et  al 

International  Conference  on  Peroafrost,  5th, 

Trondhein,  Sorway,  Aug.  2-5,  1988.  Proceedings, 

Vol, 1.  Edited  by  K.  Senneset 

Tcondheini,  Roeway,  Tapir  Publisnecs,  '  1968]  p. 56-63 
20  refs, 

42-3984 

Haugen,  R.K.  <reig,  8. A. 

Taiga,  Petnatrost  thecoal  properties.  Soil 
teaperatuce.  Discontinuous  peroarrost.  Slope 
orientation.  Vegetation,  Altitude,  Topographic 
effects.  United  states  —  Alasita 

Surr  ace  and  subsurface  ground  teaoerature  aeasuresients 
were  sad“  in  drill  holes  representing  a  variety  of 
persaf cosc/non- pec  Id  EC  os t,  slope  exposure,  elevation, 
vegetation,  and  soil  conditions  within  the  upland 
taiga  of  interior  Alaska.  Algocithns  repceseoting 
equivalent  latitude  and  air  teio  peca  tuc  f^/e  I  e  v  a  tion 
relationships  are  developed  to  more  precisely  aeiiiie 
pei*atrost/aon-pc£safrost  boundaries  within  this 
complex  tercair. . 

flP  2361 

aiCBOSTBUCTJBB  OP  FROZEN  S3ILS  BtABINBO  3Y  SBB 
Kuoai,  B. 

Int >1 nat lona i  Jonietence  on  PtEJafiost,  Sti, 

Tconiheii,  Morway,  Aug.  2-5,  19'58.  Proceeiiajs, 

Voi.l,  Edited  by  K.  S^'Hoesot 

Trondheim,  'Jorway,  Tapir  Publi^aers,  '  1  ^  j  ]  u. 

8  refs. 

42-4349 

Frozen  ground  ohysic^.  Soil  stcuciuro,  1  cr  o  s  ti  ic*. , 
Scanning  electron  nicroscoay,  <  ray  analyiii,  .Jiiy, 
Porosity,  Tee  subl  1 1  at  ion,  Ch^’uical  jnilyiij, 
size 

Poysicil  properties  of  oebtonite,  diCKito  mi  sini 
samplos  for  fceezinT  expt-:  i  ierjt.>  were  cxaiinei  wit*-  ; 
scanning  oiection  3icrosco|je  (STB),  ana  't.^nantii 
compositions  ware  ueoi^uioi  vitr.  an  en'tjy  x- 

ray  (EPX)  analyzeL,  Tontciif  :ioi  J-iat,  ilas.^a,  1 
a  typical  co  i  i- ro ,  lor.^  sw-jllirij  clay  wi’-;;  tun, 
ctunplol  and  foliai  xjtrjctjc^-..  Tr..'*  3 oil  snpi'C  wit., 
relatively  nigi  water  coj. rants  were  itizen,  in.i  t;  • 
frozen  char  acteristi  cs  wsre  exaoii,e3  witr  ti?  :i~\ 
equipped  with  a  cold  stage.  spi  icagei  0: 
b»ntor.ite  and  iicxite  o!-.ow?i  c  bar  ac  t  0  r  i.st  ic  sojL‘--j:t  . 
ic*  and  coagulated  soil  pattern.*  Jotool  lurir.; 
fcoazing  processes  and  porous  :‘tiacLur'es  cjimea  luii! 
tne  sjbiiaatioo  5tt;e  of  ice  in  fioun  ujiis. 

Howavot,  fcoioa  saod  show?!  no  typical  ic.  iogr*  giti  Jt. 
and  sand  gram  coagulacio;i  reca-se  01  th"*  Iir;.*  ;cir:. 
sizo,  Tne  freeze  iUbinidtioji  ptoceso  of  ftozan  c*.i> 
and  silt  increases  th?  per  ti  c  ar  il  it  y  to  watii  vi/or 
because  of  the  porous  structur-*  for  ji  it  10 :i, 

HP  2362 

HETHOD  FOR  BEA5DR1N6  THE  RATE  OP  lATES  TRANSPORT  DUE 
TO  TEBPERATJBB  GRADIENTS  IN  UNSATORATED  FROZEN  SOILS 
NaKano,  Y.  et  al 

Inter  i.dt  loj.a  1  ronfoionce  on  Peimafiost, 

Trondheirj,  Vorway,  Aug.  2-5,  I'a-sb.  PtoC(*lmgj, 

Vol.l.  Edited  by  SeDr.oaet 

Trondheim,  J^'orway,  ’"a!>ir  PuMioners,  '  12--.  17 

7  tafe. 

42-4353 

Tice,  A.P. 

Temperature  qradieuts,  Frozoi.  jCound  toTi^Litur*,  Soil 
watoi  ngratioa.  Saturation,  later  c -on  t-'^r.  t ,  Anai/oi^ 

( a  a  t  h  e  Cl  a  t  i  c  5 ) 

A  new  experinental  eetnod  is  intto-iac*!  to  iatetmin? 
the  rata  of  water  sovaaent  caas»j  by  t  .fji  j  ,'C  a  c  ur  e 
gradients  in  unsaturat-^i  fiozi'r.  soils.  '-’han  a  linear 
temperature  distribution  is  imposed  on  a  closed  soil 
column  with  initially  a  uniform  wat’c  content,  a 
redistribution  of  water  occurs  in  the  colaan.  As  tis* 
increases,  the  pronla  of  water  is  scaoilizai  to 
approach  a  stationary  profile,  which  used  to 
calculatp  the  rat^>  of  water  movement  due  to 
temperature  gradients,  Tne  cneoreticii  g as t i f ica ti on 
of  th*  iiGthod  13  presented  and  the  feasibility  0:  tie 
method  is  deiousttated  by  oxpenaients  with  a  BacinG- 
deposited  clay. 
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BP  2353 

BEiSfflBBBMr  OP  TRB  JIPROCBB  flT£t  COffBVr  OP  SOILS:  A 
COaPABISOB  OP  RBB  AID  TDB  BETSODS 
Siittif  B.  V.  et  ai 

IntecDstionil  :onf?reQce  oo  PsriifCDst*  Sti, 
rranlb^Lif  Nocway,  Aug.  2^5,  1988.  Proceedings, 

Edited  by  ’K,  Senaeset 

Tcondh^ii,  Hocnay*  Tapir  Publtsaeis,  [1993]  p.b73-!»77 

10  cats. 

42-4064 

Tice,  A.  R. 

'Jnfioz?n  water  content,  soil  ^atei,  Fcazen  grojoi, 
Taipacatura  effects.  Dielectric  properties, 

Expec i lan t a t ton ,  Nuclear  magaatic  cesonanca. 

Ref  L  ac  t  IV  i  t  y  ,  Water  CDnt=*nt 

A  laaocitacy  testing  progcai  was  carried  out  to 
conpara  two  iniepenieot  tretbois  £oi  iateinining  toa 
uoftozai  water  content  of  soils.  With  the  TDft  aatboi, 
the  unfrozan  water  content  is  intercad  tro®  a 
calibration  curve  of  apparent  dial^ctcic  constant 
varsus  volua^tric  wat*’r  contait,  dotormuel  by 
experiaant.  Previously,  pracis^  culibr-atuQ  or  tQ> 

PDF  tacaniqua  was  lindereil  b/  tne  lacx  ot  a  refec-'ic^ 
coiparisjn  netbod,  which  N’lf  aoi  off=;r3.  This  has 
ptovl3^3  a  Bucn  greater  ocop5  lol  calibration, 
inciJiing  a  wiie  range  of  soil  typ?s  and  t'»Bn-‘ ratio 
(UQtrozan  i^atar  content).  Th?  results  of  th^  testing 
ptograi  yialdei  a  telationsnip  between  dial'»:tric 
constant  and  VDlum^tri^  uncroton  water  content  tnit  is 
largely  unaff  >-t>*1  by  soil  tyae,  although  u  suotl,?  but 
apparent  dapt^ndency  on  tne  t><cuc'*  jf  tne  soil  was 
notai.  It  IS  suggested  that  ihi'i  otfect  ocigiDitec 
fcos  tin  lower  valued  di'‘lect7ic  cotf.tant  for  ais'^tfel 
joil  Wit-r.  In  snito  of  tois,  t.i’  g-r. ecal  eguitija 
i-tas‘:itai  nay  re  consiieced  aleiuat*^  for  most 
practical  purposes,  Tne  stardjid  -rtct  estimate  i> 
0.01':  cu  ca/cj  cm,  altnougb,  ll  ’.(citiLlc,  t-iis  aay  c*: 
reduced  fy  calibiifinj  for  iniiviiU'il  soils.  Brier 
giid^lin-'s  on  system  and  ptohJ  i^sicn  it‘  offered  ta 
h'.lt  “nsui''  tnat  ur  of  »n’  TO?  n.'ti.oi  will  giv-» 
i'suLt>  :ofi ',1  it '  t  wLtu  tne  r  _•  1 1 1 1  on  ~n  i  p  pc‘‘:'*nt>d. 

BP  2364 

DOfiBHOLB  INfESTIGATIOHS  DP  THc  ELECTBICAL  PRDPEfiTIES 
OP  FROZEN  SILT 


BP  236S 

SEASOIAL  PABZAflOBS  IB  BBSlSriPITT  ABO  7E9PBBATDBE  IB 
OISrOHTIVOOOS  PEBBAPBOST 
Delaney,  A.J.  et  al 

iDtacnatiOLil  Tontarence  on  Permaf lost.  Sen, 

TrondhelB,  Norway,  Aug.  2-5,  1999,  Proceedings, 

Vol.2.  Edited  by  K.  Sennaset 

TcondbeiD,  Norway,  Tapir  Publisnecs,  '1999]  p,g27-932 

16  refs. 

42-4151 

SellBinn,  P.  Arcoie,  s, 

Oiscontinuoas  permafrost,  ’eematrase  tnccial 
properties,  Elactiical  resistivity,  Frocor.  groued 
paysics,  Bocehalfts,  Sed  i  ir.-'^a  t  s,  Jnfroz-*n  wit?t  jjnt:r.t. 
Grain  size.  Frozen  ground  tr-mpocatuce 

Electrical  rasistivity  and  teipeticure  w<?r»  sei^uc-.-J 
in  two  12-2-ai-leep  borenolss  id  int'‘tiot  Misha  in 
paranniilly  frozt^r.  ic-^-rica  silt  and  in  :  o  i  c  so- g  r  » t  n  : 
alluvius.  Seasonal  taiperutute  and  r s  i  s  t  iv  1 1  / 
changes  were  most  noticeable  in  thr*  upr*c  5  s  it  Lotu 
sit?s,  with  resistivity  varying  aore  taan  sav«>til 
tiousani  oha-i  during  the  year.  s  1 5 1 1  v  it  y  proril  j 

wet?  compirei  witn  litnolo^y,  t »  mpet  1 1  ur  ■*  ini  jiji»cac- 
content.  At  tie  iLluvium  3it<*  cesistivit/  ini  jiiin 
size  strongly  coll  e  lac  -i.  Viluai,  Lankin,  over  lJ,JJc 
ohffl-D  occurred  wit  a  coat  se- gi  a  in J  ojtHiiil  mJ 
an  order  of  lajnitide  lower  occurteJ  in  »•  ..  *  iin^- 
gctined  material  o'^ctioa.  tat  icc-ricn  siit  s.t  , 

c?SL3titfity  vala<'a  were  goc^-iilly  iow*L,  oil  in 
ijcesment  with  vilies  for  the  fiar*-;ciin-'i  cut  r:,  • 
alluvial  section.  Litnologic  variations  in  t  .i  ‘ 
iis-ontir.uojo  p-.-imafij-jt  zor. car.  L*  i.>  iD  -irtint  ,  . 
th*  hig.i  f/oraafcjst  t;>  a  t  uc  e ;  ibJ  cjvl  *  j  ;>  jn  1  . 
lit  jo  unfrozen  .atfi  cou t‘'r.ts  in  icciinti.j  ici 
significant  sei..onal  cosrstivit/  chi:.  ,'o‘  ti.  .i..  - 
gi  aineil  ;-*»di  a?i  t. 

HP  2366 

D.C.  RESISTIPITT  ALONG  THE  COAST  AT  PROOHDE  BAY,  ALASKA 
5''!  Ill  a  an  ,  P.  v,  a  1 

Int  »c  cat  lona  1  :onr^i‘rc->  oi  F'*  ct  if  i  )..t,  ‘rn, 

Ttondh'un,  Norway,  Aug.  2-'’,  19aM,  ?l  j  •  •'»  ?  U  :i  j  . , 

V 0 i .  2 ♦  .. d  1 1  e i  by  .  S  c r.  n  :  f’  c 

Tr  ondh*‘‘r  11 ,  Norway,  -at  i  r  ?  i  hi  i .,n  -r ,  ’  l  i  '  '  r  * 

11  rets. 
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8P  2367 

PBOSr  SE&fB  PDBCBS  01  B  ABD  PIPE  POOI0AT13I  PILES 

SusJciv  J.  S.  et  al 

iDterQitionii  Conference  on  Piciafrostp  5th, 
rronili>tB,  Mociray,  lug.  2-5,  1  993  .  PcoceeJiajs, 

Vol.2.  Editei  by  K.  Seoneset 

rconiheia,  Sori^af,  Tapir  Publishers,  ri9883  p,1333- 

1094 
5  cefs. 

42-4173 

Johasoa,  J.  0. 

Fr^5t  .lie  extractron,  PlDeline  supports,  Sjear 

stress,  Loais  (forras),  layar,  Adhesion, 

Founiations  Air  teaperature.  Frozen  grounl 
cejp?ritjre,  United  statas--Ald3)ia--?airbaQ)is 
The  sijnitule  and  variation  of  forces  and  shear 
str?=?3?3,  cau-ad  by  frost  nea/inj  id  Pairbanrs  silt 
and  tae  idfreezs  effects  of  a  surface  ice  layer  ani  a 
-jraval  lay»r,  were  Jeterainel  as  a  function  of  depth 
iloai  th-‘  upper  2.75  a  of  a  pipe  pile  and  an  H  pile 
tor  thtae  consecutive  winter  seasons  (1982-1985).  The 
z)f' frost  heaving  forces  on  me  H  pile  during  eaci 
winter  were  752,  79'J  and  B02  <N.  Pealt  frost  heaving 
toices  OL  the  pipe  pile  of  1118  and  1115  were 
onlv  for  the  second  and  tnird  winter 
s'jsons.  laxiium  avetaqa  shear  stresses  acting  on  the 
pipH  Dil^  were  627  and  972  k?i  for  tae  second  and 
thiri  winter  seasons.  The  sirficial  ice  layer  aay 
iiVr'  ::oatriDuted  15  to  23^  of  the  peak  forces  neasired 
on  tnj  piles.  Tne  gravel  lay?t  on  t-e  H  pile 
coiittiDitei  iDOUt  35%  of  the  pear  forces  leisured. 

HP  2368 

BEU  PBEEZIR3  TEST  FOR  0ETERHII1H:S  PBDST  SOSCEPTISILItr 
F.  J. 

1  r.  tt;  t  ti  a  cion  1 1  Conf'‘rence  on  P'roafrost,  5th, 

’'i  ot.  3  h  ;■  IP: ,  Norway,  Auq.  2-5,  1989.  proceedings, 

Vol.2,  'ditoi  by  *< .  Senneset 

Tronih'iB,  N’ocway,  Tapir  Publishers,  '  1  993  ]  p.lD'iS- 
1  050 
b  iof=.. 

42-4174 

Fcoot  rjslitance,  t^oil  freeziig,  Paveoents,  Frost 
n^avj,  Artificial  freezing,  Tists,  Freeze  thaw  cycles, 
roDp-t  atui -*  -oi.tLJl,  Equipment 
A  new  fc‘*e2inj  tf‘St  for  ietpcaining  tae  frost 
sus : > 0 1  ibi 1 1 1 7  of  soils  used  in  pavement  systems  is 
desigiiii  to  supplant  the  stanlarl  CRP2L  freezing  test. 
This  h''w  test  cuts  the  ti®e  required  to  deteriiee 
frost  3U:;ccot  i  P  L 1  It  y  in  half.  It  also  allows  for  the 
deter  min  a ti on  of  both  tne  frost  heave  and  tnaw 
wealr-eniog  s  a  s  cent  it  il  it  les  and  considers  tie  effects 
of  free?r'-tiaw  cycling.  Ths  lew  freezing  test  also 
•litntnatf^s  mucn  of  tne  variioility  ic  test  results  by 
co-np L 0 1 ? I y  automating  tui  teao’iature  control  aal  tae 
Ufa  oosrcvations. 

BP  2369 

OSE  3P  jEOTEITILES  TO  HITIGATE  FBOST  HEATS  IB  S3IL3 

M»*nLy,  K, 

Ini‘'i  n  a  tioa  a  1  ronf^rance  on  ?Moafi03t»  5th, 

T  c  :)i.  I  h  ?  101 ,  Norway,  Aug.  2-5,  l9B'.l,  Proceedings, 

Vol,2.  ='dLtel  by  <.  Sonnet ot 

rrondh''ia,  Norway,  Tapir  Publishers,  ‘'1':#33]  p.tJ9j- 
1131 

1  >*  c  ">  f  j. 

42-4183 

Ftost  h'-'av^,  Ftozr'n  ir^und  oerhanics,  latecials, 
'.ejt^xtilp,,  ^rain  size,  wat^:  table,  ;:ountecaea3ures. 
Soli  wit^i  migration.  Capillarity,  Porosity 
One  poti'ntial  uto  jf  gc-otrxti  U:.s  is  aorizor.tal 
pLac3j?nf  L3  soil  above  the  water  table  to  act  as  a 
capillaty  bcea<  or  bacri-»i  to  mitigate  frost  aeave.  A 
capillary  orea<  wotxs  because  licget  pore  si^es  ail/or 
wottiij  ar.jles  of  the  material  than  surrounding  soil 
Lpsuit  in  lower  unsaturateJ  hydraulic  conductivity  and 
low?col  height  of  capillary  rise  of  water.  This 
ledaccs  frost  aeav^  by  limitiig  the  cate  of  upward 
water  iigration.  Pivp  s’lles  of  open-system, 
uo i d i r ? ct i on dl  frost-heave  tests  were  tun  in  which  3 
nonwoven  polypropylene  geoteitiles  were  tasted  for 
their  ability  to  mitigate  frost  heave.  Certain 
fabrics  wet?  successful  in  reducing  frost  heave  by  as 
auc*-.  as  35^.  Test  results  also  indicate  that  the 
optimu  fabric  thickness  required  to  mitigate  frost 
h?iv=*  i?  a  function  of  soil  type  as  well  as  properties 
of  the  geotoxtile. 


BP  2370 

EFFECT  or  TABIABLE  TREBHU  PBOPEBTIES  OB  FBBEZIBG  BITB 
All  DBFfiOZEB  BATBB  COBTBBT 

Lunirdini,  7.J. 

International  :onference  oa  Permafrost,  bta, 

Trondheim,  Norway,  Aug.  2-5,  1908.  Proceedings, 

Vol.2.  Edited  by  k.  Seaneset 

Trondheim,  Norway,  Tapir  Piblisbecs,  *1903]  p-1127- 

1132 

17  refs. 

42-4189 

Freezing  points,  Thermal  conductivity,  Unfrozen  water 
content.  Heat  traaafec.  Permafrost  thermal  properties. 
Phase  transformations,  Tejperature  effects,  3coani 
thawing.  Analysis  (mathematics) 

ihile  many  materials  undergo  phase  change  at  a  fixed 
temperature,  the  vitiation  or  unfrozen  water  with 
temperature  causes  a  soil  system  to  freeze  or  thaw 
over  a  finite  temperature  range.  Exact  and 
approximate  solutions  are  jiven  fot  conduction  phase 
change  of  plane  layers  of  soil  with  unfrozen  water 
concents  that  vary  linearly  ani  quadraticilly  witn 
temperature.  The  temperatures  and  phase  change  depths 
are  found  to  vary  sign  if ic an 1 1 y  from  those  predicted 
for  the  constant  temperature  (Neumannl  proolem.  The 
thermal  conductivity  and  specific  heat  of  th^  soil 
wLtain  tie  lusiy  zone  varied  as  a  function  of  unfrozen 
water  content.  Tne  effect  of  specific  neat  is 
negligible  and  the  effect  of  vaciabLe  thermal 
conductivity  can  be  accounted  for  by  a  proper  choice 
of  thermal  properties  used  in  the  constant  cheimai 
property  solution. 

HP  2371 

TBIAXIAL  COBPBSSSITB  STRENGTH  OF  FB3ZEN  S3ILS  UNDEB 
CONSTANT  STRAIN  BATES 

Zhu,  Y .  et  a  1 

International  Conference  on  Permafrost,  5ti, 

Trondheim,  Norway,  Aug.  2-5,  19o9.  Pcocceirngs, 

Vol.2.  Silted  by  <.  Senneset 

Tcoadheim,  Norway,  Tapir  Publishers,  '1933]  p.l2J3* 

1205b 

ID  refs. 

42-4204 

Carbee,  D. L. 

Frozen  ground  strength,  Strain  tests,  CoapcassiVp 
properties.  Frozen  ground  mechanics,  Stceasos,  aands. 
Deformation,  Loads  (forces) ,  Shear  strength 
Tciaxial  compressive  strenjtr.  tests  were  coiiuctei  on 
remolded,  saturated  Fairbanks  silt  and  Northwest  sini 
taken  from  Alaska  under  various  constant  strain  rates 
ranging  from  5. 27/10,000,000  to  9. 64 /I  0, 0 0 9/s  and 
confihiag  pressures  up  to  3,43  upa  at  -2  C.  Tn^.* 
average  dry  density  of  the  ^ampit'S  tested  ware  1.20 
g/cj  cm  for  silt  and  1.52  j/cu  cm  for  j>ani, 
respectively,  it  was  found  that,  witiin  tu?  rangt*  or 
confining  pressure  employed,  the  maximum  leviator 
stress  for  tne  silt  did  not  vary. 

ir  2372 

DEVELOPING  A  TBAVXNG  BODEL  FOB  SLIDGE  FBBBZIIG  BEDS 
Bartel,  C.  J. 

International  Conference  on  permafrost,  5tn, 

Trondheim,  Norway,  Aug.  2-S,  1999.  Proceed  i  ngci, 

Vol.2.  Editei  by  K.  Senneset 

Troodheia,  Norway,  Tapir  Publishers,  ’1989]  p.l425- 

1430 
7  refs. 

42-4247 

Sludges,  Thaw  depth.  Freeze  thaw  cycles,  Dewatering, 
Waste  treatment.  Hater  treatment,  Ba  ta  ^--a  ci  c  ai  models. 
Forecasting,  Drying,  Freezing 

This  paper  presents  the  development  of  a  model  that 
can  be  used  to  predict  tne  thawing  design  ieptn  of  a 
sludge  freezing  bed.  A  sludge  freezing  bed  is  a  new 
unit  operation  fot  dewatering  sludges  from  water  and 
wastewater  treataent  plants.  Preliminary  rasuits 
obtained  from  a  pilot-scale  freezing  bed  indicate  that 
this  model  is  valid. 
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OBSERfiriOVS  DP  HOIStORS  BIGBITI3B  II  PBOZEI  S3IL5 
OOSIIS  rB&llRD 
Cheng,  3,  at  ai 

Internatiohal  CoDfacence  on  ?*t«afiost,  5th, 
riDiiihiLB,  Socway,  Aug.  2-5,  1983.  Pracaaliigs, 

VaL.l.  Fditei  by  K.  Senaes^t 

TcDnihain,  Mocway,  Tapir  PubLishars,  *1988]  p-338-312 

14  i-yf-.. 

42-403? 

Chambeclain,  F.J. 

Drounl  thawrnq.  Soil  watac  mijcatioQ,  PtDzan  3LDaii, 
Uator  Tests,  Tea  leases.  Feast  heave,  I ae 

t  or  mat i on 

Dpeh  ni  cLosaj  sy-tem  t^^ts  on  pteftozen  silt  aal 
clay  ooolictel  to  investrqato  Dorstuc?  nigratron 

in  ttoijh  f.oils  during  tnawinj.  In  ill  tests,  aa 
inoiease  ii  vatei  content  just  below  the  taawinj  front 
was  onseiv?’.  In  sotr  cases,  a  thawing  fring**,  ici» 
l('ni>->s  ir.d  rrost  n'ave  wore  tjcotlei,  Mator  aigtaLlon 
into  tao  froz:‘0  part  of  thawing  soil  was  greatly 
teducei  aft^t  a  continuous  ica  i.?DS  ha3  focnol  across 
1  iasrla.  \  t  •gelation  ii^chiaii.2  rot  ice  focDatioa  in 
tioc-rj  soil  iutir.  g  thawing  is  suggested. 

BP  2379 

ARCTIC  SRSEARCH  OP  THE  UIITEO  STATES,  70L.2 
!  :in  L  a  g  r- V  » r  s  1 1 c  ? e  s-* at  c !.  ?  j  L  ic  y  Comm  1 1 1  >  * 
r  r:  1  r.  j  t  j:.  ,  ''.C.,  'piirig  19H-j  75;;. 

lot  jr-l-'-Tt'i  :v‘f-Ls  42“42  74  tLiojgh  42“s27f>. 

42-4273 

J.  1  •' i  “ow-T,  .-'.L.  ed  7alli?t», 

•  •-rii  '.t.  i-.z-]  't.',  Poiir  t’jiii.s,  rata  pEocossinj, 

’O'  1 1  L  i  :  1  ,  1 r !.  1 .0  .  i :  ^  t  i  -s  5  u  -^  at  VHH  a:  *  d  i  v  l  i  ?  1 

ir.r.c  rii:.  :  ti  a:;.s.  '"h  •  tti.vt  .ocusos  on  no;.-- 

'  '’"ijl  .'itTr.  i'.  -'-It.-r.-t  in:  .,>  •  1  -cr. -''d  Poloial 

.  i  b ;  0  r  r  i '  t  v  t  r  t  <  ■  •.  i  n  v  o  1  /  i )  1  a  t  ^  j  i.  1  1 1.  f  o  c  a  1 1  o  r. 

j  :  ,  j  1 1 1 1  ,  »t  :>i  j  ;  u.  ]  :i  i o a  '  i. i l  i  1 1 on .  The  s  ‘COt.  1 

;  L  'i  r.  .  on  o  ■»  •  1 1  ;•  g.-.,  it.  ^  i  :  1 1  v  :  1 1  -  i  oi 

: 1  t  I 1  1  ;  t  •  i  om  i  n  a i:  1 1  •,  oi  i  g  i  na t  i  :i  , 

y-i  t  ,  1  :  li  ’ ,  ; .  ■  C' '  t }  n  i  .:>  ?  •;  1 1  a  r.  c  or.  t  jiT  3  •.!  I  .f 

'll  <  ) :  It  h  ■  I  M  ;  L  '  i -  C  s  -  1 1  V  1 1 1  =->.>,  pr  :  :  i  1  v 

;■  t '■-■I'ott.;  ■>:  the  Arcti: 

•  :  V,  t !  n  t  -t  .s  ;  -r  cy  Co’' 1 1. 1 •  ■  .  •  ’ 

‘  .  -  f  i  ;  o  r  i :  -  ■  r  i  r,  i  ■  »  ,•  ;  i  j  ,s  t  *•  j  i  ..r 

-  •  ■)  Ml  i  1 . 

BP  2  3tJ0 

ALASKA  3AR  FACILITT:  AH  DPOATE 

"  i  1  -  L  ,  \  •  t  !  i 

-i.j  i  *•>  M-:;.  ‘.n-  ’'riirr-i  scat-*;.  Ct-rir.:  1  v  m  Voi.2 

;i.  -7-jl 

L  ■  :  i  . 

42-4274 


BP  2331 

FRACtL  ICE  IN  RIVERS  AND  STREAHS 

'.oti  .'  t!.  'I  rill/-;i;rn  19<'7  lj(3-si 

c .  r-  -  L 

:  oL  J :  0 1 :  ‘  L  -MU  tc.-  o  ••  ’  •♦'’-VO.  is  i  •  1. . 

42-4294 

r'-s7i’  I Cl.  crioiinj,  liijjtatiuy  t:chfiiju-'S 


BP  23B2 

3H  THE  EFFECT  7F  THE  4  C  DcISITI  BAXI30H  3N  BELTtHS 
HEAT  IbASSFER 

V  :  Y  .  -  ”  . 

lit  L:,itio.al  '  y  *.  p  ;  '.1  uc  ot.  ‘!»a*  rnn.-f-r, 

T  !.  .j:.  ,  j  .  r  ; ,  1 1  : u  i  r  ,  C  :.  i  ri  t ,  K  i  /  O  -  j,  1  9oS. 

M  >•-•••:  1  V  1 ,  in  t  r.  a  j  ?  rCarg-*  tiansf-i. 

"  '  .  t  ;  I,  V  .  /  i. 

i1.i  I,  CrMni,  Ml’-  -I  I:  it  i  or.  1 1  Acid  -inir  put  1 1  on  ••t  s, 

•  .  1  o:  -  ’  7 
I  C  l  M  . . 

42-4339 

:  •  i  t  t :  J ;  ' . :  •  r ,  7  c  -  o  •  i  1 1  n  : ,  I ;  i  w  a  t.  ?  r  i  r  r  r  f  a  j  o , 

'  •  ;  ;  1  t  /  /V  o  1  u-  ‘ •)  ,  C  a n  v  ; :  t  i  on  ,  A  r.  a  1  y  s i  ■; 

(r  .t  ■  -a’ 1  :  .) 

■  M  of  fi.  i  c  Or..',..ty  or.  h>it  trinsf  or 

i  r.  I  lit-:  I  i  y  i  :  - 1  t  ■  J  n  v  -  *  1  r  i  b  ;  i  c ;»  h  a  ‘i  f  o  » n 

1  •.  V  •  .  t  1  g  O  1 .  '  r  -  ir.  oo  a  I  ou  i  m»  s  i  t  y  ir  j  x  irr  j  r*  of  w  a  t  '  t 

V  i:  )J'  ■*  Ti  .  O  -;.  itttilijt--*!  to  th?  occuri  iMO  of 

J  :  on  t  i  '1 1  '  (•  T  ;>  •  i  i  t  UL  •  i  ’  g  i  on  w  1 1  h  i :.  t  I  a  y  'r  an  !  has 
t '  I T  ■'  1  . v  it  i  i  t  i  •  :  r  1 1  i  :  jI  :■  ay  1  i  }  h  nuiE!)  t  s 

i  r,  1  >  r  •-  or  ^  >  t  n  t  n  w  .ti  r  i  o  j  n  1  a  t  y  t  ni p-'r  a  t  1 1  *  in  1 

t  r  I .  c  ^  i  0  n  if  '  1 1 1  7. 


BP  2393 

PHASE  CHANIE  HEAT  TPABSPER  P85CRAB  P3R  B ICB 0C3 B P DTE R S 

-  J  ■  i  1  ,  ^7 .  r  .  -•  t  1 1 

t{ijti.o',jL  :y'';M..LUo  or  Phi-.->  Cnar.gi  M^it  rcirjst.i, 
:.'rg;in;,  .iT.iuir,  r:.ir;i,  Yay  2)-2j,  193R. 

i.  )c  ■  *  1 1  ’  g  A  1  V  in  in  j)  ri  i  j  •>  j  I  i  ng  ?  ho  at  t  r  i  n  ;f  ?  t . 

1 1  L  •  1  by  •.  Xi  r. 


Bsljihg,  Chloa,  laternatioaal  Acidesic  PuoiisDers, 

1989  P.645-65D 

22  refs. 

42-4312 

Firig,  I.H.  PaettapliCP,  3. 

Heat  transfer.  Phase  t ca nsr or oa t 1> ns,  Coaputers, 
Electric  equipjerit.  Freeze  thaw  cycles,  B-'lting, 
Analysis  (i a th eaat ics) ,  Freezing,  Latear  haat 
The  dsvelopient  ot  a  mictocoaputec  based  finite 
elaiant  pcograi  featuring  ,nasG  change  (melrvog  ani 
freezing)  smulation  facilities  is  outlined.  a  clos-i 
fora  Gaierkin  finite  element  method  dotivei  fio-ii  a 
delta  tunction  f ot nu la ti on  of  the  latent  heat 
discontinuity  in  the  heat  capacity  versus  teiperitui 
finctior.  IS  used  witnin  pnase  caange  eleojnLj.  o.  tn? 
solution  iosaia.  5totjge  leiuctior.  data  Jtcuctuti'.i 
are  implemented  and  compdi^i  or.  the  ba.>is  of  ovjtili 
program  execution  time.  Analytical  solutions  :ol 
melting  and  fraeziag  ace  used  to  veriry  ;.-cograc 
accuracy  and  to  exj-ioce  oc.oer  simulation  jM  l  aoet 
suco  as  time  step  size,  m»sr.  lensity  i  r  1  atirt-u; 
tecinigue.  Sevarul  "life  Iixe"  phase  change 
simulations  ace  conjared  to  tn*^  iesuit-->  ootiine:  from 
other  rumeiical  models;  pair,  fiir.*  and  .m  i  :i  o  c  oc .; -j  t  i 
performance  based  or  executioij  tiirc-  is  taciiate:  for 
oacn  of  tfiese  cases. 
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Effect  of  coll  ireatber  oa  pco3a;tlritfr  1986,  p«61'S6 
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Effects  of  coll  tQeirooaeet  oq  ripii  roovaf  repairs, 

1985,  p.1*9 
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Qferlaod  floe  vastewater  treateeit  at  Easley,  S.~., 

1995,  p. 291-299 

1?  2199 

Of:  Overla&d  flon  vastewater  tceatsent  at  Easley,  S.2*, 
1935,  p. 1079-1079 

1?  23)0 

Ecetedo,  8. 

TegetatioQ  ini  a  Lanisat-iecivel  land  cover  eap  of  the 
Beechey  Poiat  guadraogXe,  arctic  Coastal  Plaia, 
hlasta,  1987,  63p. 

Ck  37-)5 

ickley,  S.P. 

Ice  aacleatlon  activity  of  antarctic  sarine 
■icroorqanisis,  1985,  p.  126-129 

1 >  2217 

Sea  spray  icing:  a  review  of  current  sojels,  1986, 
p. 239-252 

1?  2153 

Icing  and  ^ini  loading  on  a  sisuLated  power  line,  1935, 
p. 23-27 

1?  22)5 

Srowth,  structure,  and  properties  of  sea  i.ca,  1966,  p,9- 
15U 

'«?  22)9 

Cosputec  aodeling  of  atsospheric  ice  accretion  and 
aerodynasic  loading  of  transfiasion  lines,  1967, 
p. 103-1)9 

'1?  22  7  9 

Physical  and  structural  characteristics  of  Ueldell  3ea 
pack  ice,  1937,  70p. 

Z\  97-U 

Ice  thickness  distribution  across  the  Atlantic  sector 
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1 1  1  M  *  1  ■  1 :  I  )r.  ■>:  :  1  r.  ■>- qt  1  in  ?  j  :>ol1  for  toaJ  an! 

TD'itrjoLiort,  O.aiylJX,  L.S.#  19h6,  37  p. 
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C3LD  STRESS 
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198^,  p. 61-65 
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Effect  of  cold  weather  oa  ptoj ucti? ity,  Abele,  j., 
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HP  2152 

Effects  of  cold  ei?Lroua3at  oi  rapid  rinway  r^oaicj, 
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Arctic  and  subarctic  con s t c uc t i on :  qenocal  piovisions, 
Lobacz,  E.F.,  1986,  75p. 
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Eagioeerinq  sucweyj  alonq  th»  Tr  an  i  -  A  1 1  i  t  a  Piojlin^;, 
joifrey,  F.fl.  et  al,  19’^6,  35p. 

SR  16-28 
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Effect  of  cold  weith--:  on  o  r  o  i  u  .:t  i  /  1 1  y , 

19  =  6,  o.5l-6'> 
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Airport  paveci.^*nt  di;.tL.‘4.5  in  :oil  iKjion  .,  Viri.on,  Z.j. 
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P ;» a  s  ••*  r  t»  a  r.  q  •'  t.  >  a  i  1 1  ;  i .  ‘  r  ■*  i  p  :  >  q  c  i  a  for  1 1  .c  r  o  c  o  a  ^  u  t  « c  . . , 
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CDBCBBTE  STREIGTH 
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L.D.,  1986,  p.  2  3  3-24-. 
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Low  t  enp ‘L  a  t  J  i  ■*  ':tac^rrj  ;ij  bc  ?  M  ^  1 1 1 1  y  o:  lapiilc 
co(iCi?t‘,  Janoo,  V.Z,  't  al,  19  17,  p, 397-416 
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arctic  conditions,  L.  al,  wJ_. 
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R.  r. ,  1983,  380. 

HP  2  ? 14 
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SA1  fa:;ility:  in  upiite,  laliec,  3.  et  iL,  1993, 
p. 27-31 
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2t  al,  1937,  p. 36-43 
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1933,  0.575-S31 
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0?w>lopiai  1  ta.irfiag  aoiol  :oc  sLidqe  freezing  beis, 
liLtel,  19  98,  p.  1426-143) 

»P  2372 

DIELECTBi:  PfiDPERTIBS 

Structure  and  dielectric  properties  at  4.8  ani  9.S  332 
of  saline  ic?,  Iccone,  S.A.  aL,  1996,  p. 14, 291- 
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5ingle-aotn  i  i toa^  t  r  y  for  |a  oit  u  I  ii  electr  ic 
B^asac  ?Tier.  t3  it  microwave  fieiaencies,  ftijone, 
et  al,  1998,  d.99-9; 
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E 1  ect  t  0  m  3  g  n  ■»  1 1  c  3  ^  a  our  y  ae  n  t  s  of  i  ^econi-yeat  sea  ire 
floe,  Kovaci,  A.  ^-t  al,  1983,  0.121-136 
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DIPFOSIOH 

rian sport  of  vicei  in  t'toz''n  soil  6.  Effects  of 
te  Bjo  L  a  t  ir  e ,  'lirano,  Y.  t:t  al,  1-e97,  0.44-30 
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Effects  o;  and  ice  liyets  on  tr. scattecinj 

ocockLtie-i  0..  Hituse  letlectors,  Jezx,  K.r.  et  il, 
1997,  p, 5143-6147 
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DISCOIiriN3033  PER1APROST 

Sf'isot.al  /itiitiors  in  t?ai:.tivity  ani  c?®pv>rit4c-»  in 
i  I  bcon  1 1  n  J  Ois  p-,' 1 1  af  i  ost ,  CeUicV,  A.J.  et  al,  1933, 
o. 927-932 
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DRAIIAGE 

T  nt-'t  acti  in  of  ^lavfi,  surface  ml  cjlvett:^ 

wicf.  DetmifLost,  Ocewr. ,  J.  et  li,  1>44,  36p. 

-P  2^16 

Rating  insjLfacr-*!  loalb,  niton,  :t  al,  1937,  iip. 


3'L>i  icf?  a'ld  th?  Fairway  Koc\  icefoot,  Kovac^.  A.  *t  al, 
19  3  5,  p . 2  5  -  3  2 

IP  2145 

Lar^'-scaLe  icp-oc»an  aedelinq,  liuL'er,  W.b.,  Ill, 

194b,  p.  1',5-134 

"IP  2142 

Ice  }yr,  iDici,  ‘ULler,  'd » 2-.  t  III,  1t#-afa,  p. 577-54) 

"Ip  2211 

1?'50ic.)i3  ii'i  ic*  lefoLjdtion  in  tb**  East  “.teenlini 
Bic^iial  ice  2510,  LPop^rmta,  et  al,  1937, 

D.  7'J6'0-7 'J70 

2  24  1 

Aliiki  t3-ilLty,  -gpKs,  W.f.  -t  al,  1933,  p, 1)3-11) 

1  i'  2  34  4 

Evaluation  of  an  operational  ice  focscastin^  aoiel 
lucim  jjmaeL,  Puck'^t,  iJ.3.  it  al,  190b,  p. 169-17* 

np  2347 

DBILLIHG 

Response  ot  p>caafcoGt  to  iisturomca,  Lavsoa,  0.  E. , 
1986,  d.1-7 

"IP  2  165 

DRILLS 

Drill  Lite  for  frozen  fine-grained  soils,  Sellninn, 

P.V.  et  al,  1935, 
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Auqpt  bit  for  frozen  fine-grain?!  sail,  Seilninn,  ^ .V , 
et  al,  1986,  13p. 
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DI3PS  (LIPOIDS) 

Persistence  of  chaBiciI  agents  oi  the  winter 
battlefield,  Legqf'tt,  D.C.,  1  9  3  7  ,  20p. 

Cfi  87- 12 

DTIIARIC  L7A73 

Ice  beai  lovinj  against  a  sloping  structure,  5o3hi, 
D.S.,  1997.  0.291-234 

IP  2194 

ECHO  SOOBDIf) 

Variability  of  Arctic  sea  ice  irifts.  Tucker,  H.3.  et 
al.  149^,  p. 237-256 
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ELECTRIC  B30IPHBIIT 

Pba5‘*  cnaogp  heat  transfer  ptograa  for  licrocoiputers, 
9JZZ?ll,  9,1.  et  al,  1988,  p. 645-550 

HP  2303 

ELECTRICAL  PBDPBBTIES 

Natnal  electrical  potentials  that  atis?  when  i 


freeze,  Yarklo*  1*3.,  1986,  24p. 

5B  05-12 

Boceiole  investigatiois  of  the  electrical  properties  of 
frozen  silt,  ircone,  S.A.  et  al,  1988,  p. 913-915 

HP  2364 

BLBCritCAL  BBSISTITITT 

DC  resistivity  leasaretents  of  aoiel  saline  ice  sheets, 
Arcoae,  S.A.,  1987,  p. 845-349 
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Seasonal  variations  in  resistivity  and  teeperature  la 
liscoDtinuous  peraafrost,  Delaney,  A.J.  et  il,  1989, 
p. 927-932 
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BLECTBDDBS 

Dielectric  prooerties  of  strained  ice.  1:  Effect  of 
plastic  straiQiig,  Itagaki,  K,,  1987,  p,l43-l47 
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Dielectric  properties  of  strained  ice.  2;  Effect  of 
saaple  preparation  letbod,  Itagaki,  K.  et  al,  1937, 
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BLBCtBDLTTES 

Geocaeiistry  of  freezing  brines,  Tnurmoai,  ?.L.  et  al, 
1937,  Up. 
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SLECTBOHAGNETIC  PBOPBBTIES 

Electt oaagnetic  properties  of  sea  ice,  Kovacs,  A.  et 
al,  1936,  p. 57-133 

HP  2197 

Slectroaagaetic  property  trenls  in  sea  ice,  ?ict  1, 
Kovacs,  A.  et  al,  1  9  3  7  ,  i+Sp. 
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Extinction  coefficient  for  a  iistribution  of  ice  fog 
particles,  Jordan,  3.,  19b7,  p. 527-539 
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Moieling  the  electromagnetic  ptopsety  trends  ii  sea 
ice:  Part  1,  Kovacs,  A.  et  al,  1987,  p. 207-235 
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BLBCTBDRA3BBTIC  PROSPBCTINS 

Airborne  electroaa gn^tic  sounling  of  sea  1C3  thickness 
ani  suD-ice  batnynieti  y,  Kovacs,  A.  et  al,  1957,  p,  289- 
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Elect c  omagn et  ic  seasuceaents  of  a  second-yen  sea  ice 
floe,  Kovacs,  A.  et  al,  1939,  p. 121-135 
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Heteor ol 0 g i ca I  and  snow  cove:  leasireAents  at  Srayling, 
flicbigan,  Pates,  R.E.  et  al,  1955,  p. 212-229 
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BflBABKBEIirs 

Interaction  of  guavol,  sjtface  drainage  and  culverts 
witn  peC!ra:iost,  Bcowr.,  J.  et  al,  19b4,  35?. 

HP  2215 

Eabankaent  v’.ams  on  pernafiost,  Sayles,  F.H.,  1937,  1)9p. 
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Peraifrost,  *^ensoj,  C.  et  al,  1936,  p,99-l0b 

HP  2156 

River  ind  lake  loe  engineering,  AsitoD,  3.0.  el,  1935, 
4H5p. 

HP  2144 

Perspectives  in  ice  technology,  Asnton,  3.0. ,  198b,  4p. 
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EITlBOinEirAL  IHPlCr 

Response  of  p^riafrost  to  iisturoance,  Lawson,  O.E., 
1986,  p.1-7 

HP  2165 

Distiroance  ani  recovery  or  arctic  Alaskan  tjoica 
terrain,  Walker,  O.A.  ?t  al,  1987,  63p. 

CR  87-  1 1 

Caeaical  analysis  of  nazarious  wastes,  .Hc3e?,  I.E.  et 
al,  1987,  57p. 
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BifIBOBHBBTAL  PBDTBGTIOl 

Description  of  the  buildiag  oaterials  data  rise  lot 
Cincinnati,  Ohio,  lercy,  c.J.  et  al,  19o5,  j-jp. 

Sh  35-31 

loventocyifig  bailiing  materials,  Hetty,  :.J.,  19rio,  IS  . 

5F  36-33 

BlflBOiBBETS 

Eovirontents  aoi  standards  foe  mrlitary  op-uition, 

Opitz,  B.K.  et  al,  1987,  13?p« 
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B^DiBBEir 

Poeuaatically  de-icel  ice  d  et  ?  ct  o  r  - -f  in  a  L  t^‘-ort, 

2,  part  1,  Franklin,  C.3.  et  al,  19HS,  9p.  *  ipper.ls. 

HP  2  2-49 

BSTdABIBS 

Physical  properties  of  estuarine  ije  in  3teat  Bay,  'J  w 
Hamoihire,  Heese,  D.A.  -'t  al,  1937,  y. 533-34) 

HP  2251 

BiPLOStOI  EFFECTS 

Revised  guidelines  for  blastiag  floatiig  ice,  i.-ii  t, 
1486,  37p. 


SR  86-1) 
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StIJICt  IIMX- 


Blistit)  ati  blast  affects  la  cold  te^loas*  fact  2: 
aadecsitac  aiplcsloBSy  aelXoc*  1986«  56p« 

SB  86*16 

BXPLOSZfBS 

tosses  of  ecplosires  cesidoas  oa  disposable  aesbraaa 
filtacsr  Jenklas,  t.P.  et  il,  1997,  25p. 

SB  87*02 

Deveiopsaat  of  aa  aDalytlcal  aataod  for  aiploslre 
cesldaes  la  soil,  Jaakias,  r.P.  at  al,  1987,  S1p« 

CB  97-07 

loalTticil  aethod  foe  leteraialDi  tatcazaae  la  sater, 
Balsh,  9.B.  at  iX,  1987,  34p. 

SB  87*25 

PBSr  ZCB 

Onshore  ice  pileap  and  oTaccida,  So?ass,  I*  at  »I, 

1988,  p. 108-142 

HP  2336 

nitBBS 

Poctcan  sabcoatinas  for  zaco-phase  digital  fcagaencf 
filters,  llbect,  D.j.,  1986,  2Sp« 

SB  86*04 

Losses  of  azpLosi7es  resiluas  on  disposable  aaabrina 
filters,  Jenkiss,  r.P.  et  al,  1937,  25p« 

SR  97-02 

Bvalaatioa  of  disposable  aeibraaa  flltac  anits  for 

sorptive  Losses  and  saaple  coaraaloatioa,  lalsh,  9. 2. 
et  al,  1938,  p.45-52 

HP  2329 

PIBR 

Baseline  acidity  of  South  Pole  precipitation,  Cragln, 
J.H.  et  al,  1987,  p. 789-792 

f!P  2275 

PLBXOBii  srsBRGra 

Growth  of  EG/IO/S  aodel  ice  in  a  ssall  tank,  doclani, 
S.L,,  1988,  p. 47-53 

HP  2319 

Pleiute  aad  fracture  of  aacrocryatillina  SI  type 
freshwater  ice,  Deapsey,  J.P.  et  al,  1999,  0.39-15 

HP  2318 

PLOkTIHG  ICB 

Revised  giidelinas  for  blasting  floating  ice,  Sellor, 
H.,  1986,  37p. 

SR  35-10 

On  the  ietecaiaatioD  if  the  average  Young’s  aodalus  for 
a  floating  tee  cover,  Kerr,  1. D.  et  al,  1988,  p. 39-43 

HP  2324 

FLOOD  COHfBOL 

oalibtatlog  HEC-2  in  a  shallow,  ice-covered  river, 
Calkins,  0.7.  et  al,  1966,  25  cefs. 

SB  96-34 

Floating  debris  control;  a  literature  review,  Perhai, 
R.E,,  1  997,  22p.  ♦  '4lp.  of  I'^yand, 

HP  2252 

FLOODIHG 

Ja^ulblanps  froo  Ice-daaBed  Straadllne  Lake,  llaski, 
Stura,  H.  et  at,  1997,  p.79-91 

HP  2307 

FLOXO  DTIiaiCS 

Autoaatic  finite  eleaent  aesh  geaerator,  Albert, 
et  al,  1987,  27p. 

CB  87-18 

FOBBSf  LAID 

rechnology  and  costs  of  wastewater  application  to 
forest  aysteas,  Crites,  R.H.  et  al,  1996,  p. 349-355 

HP  2266 

Forest  land  treataent  with  lunicipal  wastewater  in  lew 
England,  3eed,  S.C.  et  al,  1995,  p. 420-430 

HP  2280 

FOBTIFICAftOIS 

Vinter  field  fortifications,  Farrell,  0.,  1985,  50p. 

SB  86-25 

FBACTDBIIS 

Hicrostructuie  and  the  resistaoca  of  rock  to  tensile 
fracture.  Peck,  L.  et  al,  1905,  p.  1  1, 5 33- 1 1 , 546 

HP  2157 

Effect  of  grain  size  on  the  internal  fracturing  of 
polycrystalline  ice,  cole,  D.I.,  1986,  71p, 

CF  96-05 

Flezure  and  fracture  of  aaccocrystalline  SI  type 
freshwater  ice,  Deapsey,  J.P.  at  al,  1999,  p. 39-46 

HP  2318 

FBAH  STBAir 

crystal  stcuctoca  of  Fcaa  Strait  sea  ice.  Son,  I.J.  et 
al.  1996,  p. 20-29 

HP  2221 

Vinter  aargioil  ice  zone  ezperiaant,  Praa 

Strait/Sceenlind  Sea,  1987/99,  Davidson,  K,  ei,  1935, 
53p. 

SR  86-09 

Physical  properties  of  sea  ice  discharged  froa  Fraa 
Strait,  3ow,  I.J.  et  al,  1987,  p.436-439 

HP  2204 

Physical  properties  of  laer  sas  ice  in  the  Fraa 
Strait,  Pucker,  V.B.  et  al,  1937,  p. 6787-6903 

HP  2240 

FBAtIL  ICB 

Liquid  saaplec,  Rand,  J.R.,  1982,  4  col. 

HP  2334 

St.  Livreice  Bivac  hanging  ice  daas,  winter  1983-1984, 


Shaa,  a.r«  at  al,  1984,  65p. 

9P  2178 

Oawalopaeat  of  a  frazil  ice  saaplcr,  Brockett,  8.B*  et 
al,  1986,  12p. 

SB  86-37 

Bodelliag  trash  rack  freezeap  by  frazil  ice.  Oily, 

S.F.,  1987,  p. 101*106 

HP  2305 

Bvolatioa  of  frazil  ice  ia  rivers  and  streaas:  resaarca 
and  control,  Daly,  S.F.,  1997,  p. 11*16 

HP  2303 

Frazil  ice  deposits  and  water  channels  beneath  an  ice- 
cowered  river,  ireone,  S.A.  et  al,  1987,  12p. 

CB  87-17 

Frazil  ice  in  rivars  and  streias,  Daly,  S.f.,  1967, 
p. 19-26 

HP  2381 

Coaputer-controllad  data  acquisition  systaa  for  a 
hydraulic  flnae,  Zahilansky,  L. J. ,  1989,  p.453-460 

9P  2349 

FtBBXB  FBAH  CfCLBS 

Effects  of  freeze  thaw  cycles  on  granular  soils  for 
pareaents.  Cole,  D.  et  al,  1966,  70p» 

CB  86-04 

Bagineering  surveys  along  the  Traos-Alisca  Pioalina, 
Godfrey,  R.H.  et  al,  1986,  35p. 

SB  86-28 

Deforaatlon  of  paveaeots  during  freeze  thaw  cycles, 
Johnson,  T. C.  et  al,  1986,  138p* 

CB  86-13 

Besilient  aoduli  of  soil  speciaens  in  the  frozen  and 
thawed  states,  lohnson,  T.C.  et  al,  1996,  52p. 

CR  86-12 

Frost  action  oa  roads  and  airfields,  Johnsoa,  P.C.  et 
al,  1986,  4Sp. 

CR  85-13 

Oeveloping  a  thawing  nodel  for  sludge  freeziag  beds, 
Bartel,  C.J.,  1988,  p. 1426-1430 

HP  2372 

FtBBXB  TBAV  TESTS 

freeze-thaw  test  to  deteraine  the  frost  susceptibility 
of  soils,  Chaabsrlain,  E. J. ,  1987  ,  90p. 

SB  87-1 

freeze  thaw  tests  of  road  and  airfield  subgrade  soils. 
Cole,  D.n.  et  al,  1997,  36p. 

ca  87-02 

FtBBXBOP 

Transient  two-diaensi osal  phase  change,  llbect,  B.B.  et 
al,  1985,  p. 229-243 

BP  2162 

Bodelling  trasa  rack  Creezeup  by  frazil  ice.  Oily, 

S.P.,  1987,  p, 101-106 

HP  2305 

FBBBZZHG 

Two-diiensional  heat  conduction  phase  change,  albert, 
H.R.  et  al,  1983,  p. 85-110 

HP  2161 

Heat  conductioa  piase  change  orobleas,  Albert,  I.B.  et 
al,  1996,  p. 391-607 

IP  2159 

Probleas  and  opportunities  wi:h  winter  wastewatac 
treataent,  Reed,  S. C. ,  1966,  p. 16-20 

HP  2205 

CoodactioD  heat  transfer  with  f reezing/thawing, 
Lunardini,  Y.J.,  1987,  p. 55-64 

9P  2304 

Geocheaistry  of  freezing  brines,  Thuraond,  Y.L.  et  al, 

1987,  lip, 

CR  87-13 

Rational  design  of  sludge  freezing  beds,  Harcel,  C.J., 

1988,  p. 575-591 

HP  2343 

FBBBXZBG  POUTS 

Effect  of  variable  theraal  properties  on  freezing  with 
an  anfrozen  water  content,  Lunardini,  v.J. ,  1988, 
p.  1 127-1132 

HP  2373 

FBOST  ACriOi 

Arctic  tad  subarctic  ronstructlon:  general  provisions, 
Lobaez,  E.f.,  1386,  75p. 

SB  86-17 

Frost  action  predictive  techaigaes:  an  overview  of 

research  results,  Johnson,  T.C.  et  al,  1986,  p. 147-161 

HP  2267 

FBOST  BBAVB 

frost  jacking  forces  on  H  and  pipe  piles  eabedied  in 
Fairbanks  silt,  Johnson,  J.B.,  1984,  42p.  appends. 

HP  2271 

latariL  electrical  potentials  that  arise  when  soils 
freeze,  Tarkia,  I.G.,  1996,  24p. 

SB  86-12 

frost  actloQ  predictive  techaigaes:  an  overview  of 

research  results,  'Johasoa*  T.C.  et  al,  1985,  p.  147-161 

HP  2267 

frost  action  oa  roads  aad  airfields,  Johnson,  r.C.  et 
al,  1986,  4Sp. 

CB  86-18 

Bvaiaatlon  of  selected  frost-susceptibility  tast 
aethods,  Chaaberlaia,  E.J.,  1986,  Sip. 
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CB-86-HI 

fraazs-tkia  tast  t3  dateraiae  tha  fcost  sascaptlbllitf 
of  soils,  Ckaabecliio,  B.d. ,  1)87,  90p. 

SB  87-1 

Bask  cablitioss  and  etosioa  aloD|  selectsd  cesecTOics, 
Satto,  L.f.  at  al,  1987,  p.1«3-15« 

BP  2196 

Bes^baack  dasLja  asd  iastallakioit  a  srotbesis  of 
ezistlng  inf ocaa tion,  Satto,  L. 1987,  73p. 

SB  87-10 

Baa  fteaziag  test  foe  letecaialB)  frost  sascaptlbllltr, 
Cbaabeclaln,  B.J.,  1988,  p.10«S-10S0 

BP  2368 

Ose  of  ^eotsxtiles  to  aitigate  fcost  bears  ia  soils, 
Benry,  It.,  1988,  p.1096-1101 

BP  2369 

Pcost  heare  forces  oo  B  and  pipe  fonndation  piles, 
Bnska,  J.  S.  et  al,  1988,  p.  103)-ia<«4 

BP  2367 

PBOSr  PBIBTBbTIOI 

krctic  and  subaectic  c onstrnctioa :  general  prorisions, 
Lobaez,  B.P.,  1986,  75p. 

SB  86-17 

FBOST  BBSISPklCE 

Stabilization  of  fine-grained  soil  for  road  and 
airfield  constcuotion,  Danyluk,  L.S.,  1986,  37p. 

SB  85-21 

Evaluation  of  selected  f rost-sus:eptibility  test 
lethols,  Chaibaclaia,  E.J.,  1936,  51p. 

CB-86-1it 

Frost  action  on  roads  and  airfields,  Johnson,  T.C.  et 
al,  1986,  45p. 

CB  86-18 

Freeze-thaa  test  to  detetnine  tbe  frost  susceptibility 
of  sails,  Chaeberlain,  E.J.,  1)87,  90p. 

SB  87-1 

Be*  freezing  test  for  deteriinin)  frost  susceptibility, 
Cbaebeclain,  E.3.,  1988,  o. 1045-1050 

BP  2368 

FBOST  BBaFHBBIBO 

Bank  conditions  and  erosion  alonj  selected  reserroirs, 
Satto,  L.i.  et  al,  1987,  p. 143-154 

BP  2196 

FBOZBI  SBOBID 

Beasureiait  of  tbe  unfrozen  eate:  content  of  soils:  a 
coaparison  of  bbr  and  TDB  nateods,  Snitb,  1,1.  et  al, 
1988,  0.473-477 

BP  2363 

Observatiois  of  loistire  sigrition  in  frozen  soils 
during  tiaring,  Chang,  G.  et  al,  1988,  p. 308-312 

BP  2373 

FBOZEB  SBOOIO  BECBIIICS 

Shape  of  creep  curves  in  frazan  soils  and 

polycrystalline  ice.  Fish,  k.S. ,  1937,  p. 623-629 

BP  2329 

Dse  of  geotaztiles  to  nitigate  frost  neare  in  soils, 
Henry,  d. ,  19  33,  p.  1096-1101 

BP  2369 

FBOZEB  GBOOBO  PdlSICS 

Factors  affecting  rater  nigration  in  frozen  soils,  lu, 
I.  et  al,  1987,  16p. 

CB  87-09 

Bicrostructure  of  frozen  soils  aiasinad  by  SEd,  Kuaai, 
1..  1988,  p. 390-395 

BP  2361 

Borehole  inrestigatlons  of  the  electrical  properties  of 
frozen  silt,  kreone,  S.k.  et  al,  1988,  p.913-)15 

BP  2364 

FtOZBB  GBOOlO  STBBBGTB 

Sane  derelopnents  In  shaped  chaeje  technology,  lellor, 
B.,  1986,  29p. 

SB  85-18 

Effects  of  freeze  thar  cycles  on  grannlar  soils  for 
parenents,  Cole,  D.  et  al,  1933,  70p. 

CB  86-04 

kngec  bit  for  frozen  fine-grarnel  soil,  Sellnann,  P.V. 
at  al,  1986,  13p. 

SB  86-36 

Classification  and  laboratory  testing  of  artificially 
frozen  groond,  Saylas,  F.H.  et  al,  1997,  p. 22-43 

BP  2227 

Tensile  strength  of  frozen  silt,  Zhu,  T.  et  al,  1987, 
23p. 

CB  87-15 

CR9EL  Hoprinson  bat  anparatis,  Oitta,  P. K.  et  al,  1)37, 
29p. 

SB  87-24 

Trlaiial  coaptessire  strength  of  frozen  soils  under 
constant  strain  cates,  Zhu,  y.  et  al,  1986,  O.  1  203- 
1205b 

BP  2371 

FBOZBB  GBODIO  TEBPBBhtaBB 

Drill  bits  for  frozen  fine-grained  soils,  Sellnann, 

P.y.  et  el,  1986,  33p. 

SB  36-27 

Transport  of  rater  in  frozen  soil  6.  Effects  of 
teapecature,  Bakina,  T.  et  al,  1997,  p. 44-50 

BP  2213 

Rate  of  rater  transport  due  to  tenperature  gcidi’':  in 


frozen  soils,  likano,  T.  et  al,  1988,  p. 412-417 

BP  2362 

FBOBBI  SBOOID  TBBBBOOIBIBICS 

Beat  distribution  research,  Pketteplace,  S.,  1986,  p.2-3 

BP  2150 

Bolal  of  haat  and  soil-rater  flor  conplad  by  soil-rater 
phase  change,  Broaadka,  T.y. ,  II,  1987,  124p. 

SB  87-09 

BBOBOthllChL  IBTBBPBBTBTIOB 

Tegatition  of  Beechey  Point,  llaska,  Balker,  D.k.  et 
al,  1987,  63p. 

CB  87-05 

6BOCBBBISTBT 

Seochenlstry  of  freezing  briias,  Thucaond,  B.L,  et  al, 

1987,  lip. 

CB  87-13 

SSOtOSIC  SFBOCFDBBS 

Foz  pecnafrost  tunnel:  a  late  Quaternary  geologic 

record  la  central  klaska,  Hitilton,  T.D.  et  al,  1968, 
p. 948-969 

BP  2355 

SBOPBISIChl  SOBTBIS 

Preparation  of  geophysical  borehole  site  aith  ground 
ice,  Fairbanks,  hK,  Delaney,  h.J. ,  1987,  15p. 

SB  87-07 

fiBOfEtriLES 

Dse  of  geoteztiles  to  litrgata  frost  heare  rn  soils, 
Henry,  K.,  1988,  p.1096-1iai 

BP  236) 

SlhCItL  DEPOSITS 

Glaciers  and  sedinent,  Bezings,  k.  et  nl,  1986,  p. 53-69 

BP  2154 

SthCIhl.  STOBOlOGT 

Glaciers  and  sedinent,  Bezinga,  k.  et  nl,  1986,  p. 53-69 

BP  2154 

SLBCIht  IIKSS 

Jakulhlaups  fron  ice-danied  strandliie  Lake,  klaska, 
Stnea,  B.  et  al,  1987,  p. 79-94 

BP  2307 

SLhCIhL  BITBBS 

Peraafrost,  Bensoi,  C.  et  al,  1986,  p. 99- 106 

BP  2155 

GLhCIEB  ICE 

Eadioglaciology) by  T.f.  Bogorodskii,  et  al.,  Jarek, 

K.C.,  1988,  p. 55-56 

IP  2338 

SlhCIOlOST 

Glaciological  iarestigatlons  ising  the  synthetic 

aperture  radar  inaging  systan,  Bindschadlar,  B.k.  at 
al,  1987,  p. 11-19 

BP  2342 

6BhIB  SIZE 

Crack  nocleatlon  in  polycrystillrne  lea,  Cola,  D.B., 

1988,  p. 79-87 

BP  2325 


SBBElLhID 

SlacloLogical  inrestigatrons  osing  the  synthatic 

aperture  radar  iaagiog  systan,  Bi ndscbadler,  B.k.  at 
al,  1987,  p. 11-19 

BP  2342 

SBBEEIIED— CIBP  CEETDET 

Cinp  Century  survey  1)66,  Gunlestrnp,  ).s.  et  al,  1987, 

p.281-288 

BP  2331 

GBBBIlkID— DIE  3 

Folding  in  the  Graenlsnd  ice  sheat,  Ihrllans,  I.B.  et 
al,  1987,  p. 485-493 

BP  2185 

GIEEEIIEO  SBk 

iinter  aacginal  ice  zone  ezperinent,  Fran 

Strait/Greenlaod  Sea,  1987/39,  Daridson,  K.  ad,  1986, 
53p. 

SB  86-09 

Coupled  ice-nited  layer  nodel  for  the  Graenland  Sea, 
Boussais,  B.B.,  1986,  p. 225-260 

BP  2143 

physical  properties  of  sunner  sea  ica  rn  the  Fran 
Strait,  June-Juiy  1984,  Gov,  k.J.  et  al,  1)97,  81p. 

CP  87-16 

610010  ICE 

Preparation  of  geophysical  borehole  site  rlth  ground 
ice,  lalrbanks,  kl,  Delaney,  k.J. ,  1987,  lop. 

SB  87-07 

Borehole  investigations  of  tha  electrical  ptopartras  of 
frozen  silt,  kccona,  S.k.  et  al,  1983,  p. 913-915 

BP  2364 

6EODEO  THlIIEe 

Effects  of  freeze  thaw  cycles  on  granular  soils  for 
paveients.  Cole,  D.  et  al,  1986,  70p. 

CB  86-04 

Exact  solution  for  nelting  of  frozen  soil  witn  tnaw 
consolidation,  Lunardini,  T.J.,  1937,  p. 97-132 

BP  2191 

Eiothernic  catting  of  frozen  laterinls,  Jnrfiald,  D.E. 
et  nl,  1987,  p. 181-183 

BP  2264 

Observations  of  noisture  nrgrition  rn  frozen  soils 
luiiog  tkaning,  Cheng,  G.  et  al,  1989,  p. 303-312 

BP  2373 
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8B00BD  I4TBI 

PolyfiHfL  ;bl>riia  well  casiogs  foe  ground  water 
Bonitoriog#  Parker*  L.r.  et  al,  1986*  p«92'98 

HP  2171 

Inalftiral  letkad  for  deterainia?  tetrazane  in  water* 
lalsh*  8.B.  3t  al*  1987*  34p. 

SB  87-25 

Prallaiaarf  daveLapaeat  of  a  fibac  aptic  sensor  for 
TRT,  2kaag*  T.  et  al*  1968*  18d« 

SR  88-04 

BB&T  PLOX 

confidence  in  heat  flux  traosiuzar  aeasurenents  of 
buildings,  flaolers*  S.N.*  199>,  p. 515-531 

HP  2290 

In-situ  assessaent  of  two  retrofit  insulations* 

Flaniacs*  S.l.*  1986*  p. 32-44 

HP  2172 

leasuring  building  p-?aloes  with  tharaography  aid  bait 
flux  sensors*  Plandars*  S.H.*  1987*  29p* 

SB  87-06 

BBkT  LOSS 

Heat  lossas  froa  the  ::antral  hast  distribution  systaa 
at  Fort  tfainwright*  Phettapla:»*  3.8.*  1982,  p.3D8-J28 

HP  2310 

HBXT  SIHHS 

Ice  heat  arnks.  Pact  1:  Ferti^aL  systans,  Lunardini* 

F.J.,  1935*  1  07p. 

SR  86-14 

Ica  heat  sinks.  Part  2:  Horizontal  systens*  Luiardini* 
7.J.*  1  935  *  1  040. 

SR  86-26 

Condensing  stean  tunnel  heat  sines*  Lunardini*  7.J.* 
1996,  29o, 

SR  96-24 

BBiT  rsxirsPEB 

rwo-diaanslonal  heat  :;onductioQ  ohase  change*  klbact* 

H.  P.  at  al*  1933,  p.  85-113 

HP  2161 

Confidaica  ir.  haat  flax  transducar  leasucenents  of 
buildings*  Flaaders,  S.N.,  1995*  p. 515-531 

se  2293 

Transient  tifo-dinansional  pnaso  cnange*  klbett*  1.8.  ?t 
al*  1985,  p. 229-243 

HP  2162 

Natural  convection  m  sloping  porous  layacs*  >owar3* 

O.J.  2t  al*  1936,  p, 697-710 

HP  2158 

Heat  distribution  research*  Pnattaplace*  3«*  1986*  p.2-3 

HP  2153 

Hater-soucc?  laat  puios,  Ph2tt?plac2*  3.*  1986,  p. 14-15 

«P  2151 

Heat  tri93t?r  in  a  freezing  shaft  nail,  Liandl*  F.* 

1995*  2*p. 

CP  95-09 

Condensing  staaa  tunnal  heat  sinis*  Lunardini*  7.J.* 
1995,  29d. 

SR  35-24 

Roughneso  and  transfer  coefficiaats  ovac  snow  aid  saa 
iCfit  ^nlC3a5,  E.L.,  1986,  19p. 

Qh  86-09 

Sulk  transfar  coefficients  for  uat  and  Boaaatui  over 
leads  ail  polyayas*  indecas,  p.l.  et  al*  1936*  p.l375- 
1333 

HP  2187 

Heat  transfpr  of  a  theroosyphoa,  Zacling,  J.P,  et  al* 
1987,  p. 79-94 

HP  2190 

loiol  of  seat  and  soil-water  fiov  coupled  by  soil-witet 
phase  cnang?*  droraadka*  T.V.*  [I*  1987*  124p. 

SB  07-09 

International  Syaposiui  on  Cold  Jegions  Heat  Tiansfec, 
1987,  1987,  273p. 

HP  2302 

leisured  Lnsulation  iiproveaent  ootential  for  ten  U.S. 
kray  buildings,  Flanders*  S.N.*  1987*  p. 202-223 

HP  2327 

Conduction  heat  transfer  with  f r > e zi a g /t a  a  win g * 
LuDirdi'iL*  7.J.,  198  7,  p.55-6'4 

HP  2334 

kutoaatic  finite  eleaeot  uesh  geaerator,  Mbect*  I.B. 
et  al,  Wd"*.  27p. 

CR  87-18 

Heat  coniuctioi  La  a  lediun  with  faciable  properties* 
Ten*  T.-:.*  1937,  Hp. 

CR  87- 19 

Thecaai  iistabiltry  and  heat  tiiasfet  cb a ract 3 r i st ics 
LQ  w^t^r/ice  ay^teas.  Yen,  Y.-:.,  1987,  33p. 

CR  87-22 

XYpREZ. 4  jset*5  lanual,  O’Neill,  1987,  55p. 

SR  97-29 

Heat  transfer  oecforaance  of  coiwetcial  tberaosyphons 
with  inclined  evaporator  sections,  Haynes*  P.O.  et 
al*  1933,  p. 275-280 

HP  2320 

3n  the  apolication  of  ther wosy pn o ns  in  cold  regions* 
iarling,  7.?.  et  al,  1988,  p. 231-286 

HP  2321 

On  the  effect  of  the  4  C  density  aaiiaua  on  aelting 
heat  transfer.  Ten,  T.-C.,  1933,  d. 362-367 


IP  2382 

Phase  chioge  heat  transfer  prograa  for  aicrocoaputars, 
Buzzell,  3. H.  et  al,  1968,  p.645-650 

HP  2383 

Effect  of  variibla  thersal  properties  oa  freaziag  with 
aa  unfrozen  water  coateat,  Lwaardiai,  7.J.*  1988, 
p.1 127-1132 

HP  2370 

BBifXIS 

Heat  losses  froa  the  central  heat  distributioa  systea 
at  Fort  Haiowright,  Phetteplace,  6.B.,  1982,  p.338-328 

HP  2310 

Heating  enclosed  vastawater  treataent  facilities  with 
heat  pUBps,  lartel,  C.J.  et  al,  1982,  p«262-280 

HP  1976 

later-source  heat  poaps,  Phetteplace,  3.,  198$,  p.14-1S 

HP  2151 

BBUCOPrBBS 

Self-sieddiag  of  accreted  ice  froa  high-speed  rotors, 
Ifcagaki,  X.,  1987,  p. 95-100 

HP  2278 

HISrORT 

History  of  snow-cover  research,  Colbeck,  S.C.,  1967, 
p. 60-65 

HP  2316 

SOXBPROSr 

Bine  neteorology  in  the  Greea  Hountains,  Byecson,  C.C., 

1  937,  '46p. 

CB  87-01 

Cliaatology  of  riie  accratioa  in  the  Green  and  Bhite 
Hountains,  Byerson,  C.C.,  1987*  p. 267-272 

HP  2264 

On  the  Bicroieteorology  of  surface  hoar  growth  on  snow 
in  Bountaioous  area,  Colbeck*  S.C.*  1988*  p.1-12 

HP  2359 

BOOSES 

iQ-situ  assessaent  of  two  retrofit  insulatioas* 

Flanders*  S.N.,  1935,  p. 32-44 

HP  2172 

aOBiH  FXCTOBS 

Disturnaace  and  recovery  of  arctic  klaskan  tinlra 
terrain*  Ualrer*  D. A.  et  al*  1987*  63p. 

CB  87-11 

BOBIDirr 

Hunldity  and  teiperatire  aeasireiencs  obt,ainel  froa  an 
aonanoed  aerial  vehicle*  Ballard*  H.  et  al*  1987* 
p. 35-45 

HP  2293 

Spectral  neasuceaents  in  a  disturbed  boundary  layer 
over  Show,  Andreas*  E. L. *  1987*  p.l912-l939 

HP  2254 

arOBiOLIC  STBOCTOIBS 

Corps  of  engineers  seek  ice  solutions*  Frankenstein* 

G. E.,  1987,  p.5-7 

HP  2219 

Floating  debris  control;  a  literature  review*  ’ecaaio* 

R. B.*  1987,  22p.  ♦  41p.  of  ippeni- 

HP  2252 

ICB  ACCBBriOH 

Arctic  thernal  design,  Lunardini*  F.J.*  1985*  ?. 70-75 

HP  2167 

Ice  accretion  leasureaeDt  on  a  wire  at  Ht.  Wasiingcon* 
HcCoiber,  P.  et  al*  1935,  d. 34-43 

HP  2173 

Icing  and  wind  loading  on  a  simulated  power  line* 

Govoni*  J.B.  et  al,  1936,  p. 23-27 

HP  2206 

Ice  accretion  and  aerodyoaiic  loading  of  tcaosiission 
lines*  EgelhoCec,  K.Z.  et  al*  1937,  p, 103-139 

HP  2279 

Self-snedding  of  accreted  ice  from  high-spsel  rotors, 
Itagaki,  K.,  1987,  p. 95-100 

HP  2278 

Ice  detector  measiceaents  coioacad  to  le teoc ol o g ic 1 1 
data.  Tucker,  H.B.  at  al,  1987,  p. 31-37 

HP  2277 

Cliaatology  of  cine  accretion  in  the  Green  aid  whit? 
Hountains,  Ryecson,  Z,Z.,  1987*  p. 267-272 

HP  2284 

ICB  Acoosnes 

Analysis  of  acoustical  features  of  laboratory  grown  coa 
ice*  Stanton,  T.K,  ?t  al*  1986,  p. 1496-1494 

HP  2222 

ICB  ADBE5ION 

flodelling  trasi  rack  freezeup  by  frazil  ice,  Daly, 

S. P.,  1987,  p. 101-106 

HP  2305 

ICB  AIB  IirSIFACB 

Theory  for  scalar  tojjhness  aid  transfer  coefficients 
over  snow  and  Ice,  kndreas,  E.L.,  1937,  p, 159-184 

HP  2195 

ICB  BLASTING 

BevLserl  guidelines  foe  blasting  floating  ice,  lellor, 

H. *  1996,  37p. 

SR  86-10 

Blasting  and  blast  effects  in  cold  regions.  ?act  2: 
uoderwatar  explosions,  Hellor,  H. *  1986,  56p. 

SB  86-16 

Deviation  of  guidalines  for  blasting  floating  ice. 
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aelloc,  S.,  1937,  p. 193-206 

HP  2247 

Tactical  bcid^io:!  darlag  viatec:  1996  Kcceaa  bcldgiag 
exercisa,  Ccatartarah,  B. ft. ,  1937,  23p. 

SR  87-13 

ICB  BOOBS 

Deteralnlag  tbe  affectlTeness  oC  a  navigable  lc3  boon, 
Pechaa,  B.E.,  1985,  28p. 

SR  85-17 

ICB  B0TT09  SORPftCB 

ftnalpsis  of  acoustical  featores  Laboratory  gcovn  33i 
ice,  StiDtoo,  r.K.  et  al,  1986,  p. 1486-1494 

HP  2222 

ICB  BBEftKOP 

RudsoD  River  ice  aanageaeot,  Ferrick,  H.3.  et  al,  193>, 
p. 96- 113 

HP  2174 

ICB  COHPOSiriDB 

crystal  structure  of  Fraa  Strait  sea  ice,  Sov,  \.J.  et 
al,  1935,  p. 20-29 

HP  2221 

Chevical  fcacticnation  of  brine  in  IcHurio  Ice  Shelf, 
Tragic,  J.H.  et  al,  1986,  p-337-313 

HP  2239 

3n  the  profile  properties  of  unleforned  first-year  aei 
ice.  Cor,  G.F.N.  et  al,  1986,  o. 257-330 

HP  2199 

Lov  teaoecjture  effects  on  orginephosphonates,  Britton, 

K.  P.  ,  1  995,  ^7  cef3. 

SR  86-38 

Physical  prcpectiss  of  estuarine  ice  in  Treat  Bay,  Se< 
Hatpsiire,  Heese,  D, ft.  et  al,  19d7,  p. 833-843 

HP  2251 

Baseline  acidity  nf  South  Pole  precipitation,  ccagii, 
J.H.  et  al,  1937,  p. 789-792 

HP  2275 

ICB  cawpimss 

Spaceborn?  dft.-<  ani  sea  ice:  a  status  report,  Meeks, 

M.F.,  1983,  p. 113-115 

HP  2225 

Huison  liver  ice  aanajeaent,  Ferrict,  H. 3.  et  ai,  193), 
p. 95-11 3 

HP  2174 

Ice  problems  asscciatsi  vitn  livers  and  reservoirs, 
Bensoa,  C.  et  al,  1986,  p, 70-93 

1?  2155 

Ice  atlas,  1934-19B5:  Ohio  Pivpc,  Allegheny  River, 
Hononistela  Pivat,  Tatto,  L.M.  et  al,  1986,  185p. 

Sh  35-23 

Rivet  ice  laptini  with  Landsat  aid  video  imagery, 

3atto,  L.M.  et  al,  1987,  p«352-3^3 

H?  2273 

Ice  atlas  1935-3)  of  five  rivers  of  th^  'JSA,  Tatto, 

L. u.  et  al,  1487,  367d. 

S6  97-20 

Ic»  conditions  along  tns  Ohio  Rivar,  1972-1985,  Tatto, 
L.K.,  1933,  152o. 

SR  33-01 

Fvaluitiol  of  10  operetiohal  ice  forecasting  aolel 
idling  simei'.'t.  Tucket,  4.3.  et  aL,  1980,  p. 159-174 

HP  2347 

ICB  COITB3L 

Evolution  of  i’-atil  ice  in  rivers  and  otceams:  research 
and  control,  Daly,  S.F.,  198  7,  p. 11-16 

HP  2303 

ICE  CORBS 

ftriy  research  coild  reduce  laagers  posed  by  sea  ice. 
Ticker,  M. 0. ,  1934,  p. 20-24 

HP  2T68 

Chemical  fractionation  of  brine  in  HcHurdo  Ice  Shelf, 
Cragio,  J.  P,  ?c  al,  1936,  0.  337-313 

HP  2239 

ICB  COVER  EFFECT 

Hotphology,  hyjriulics  aud  sediment  transport  of  an  ice- 
covered  river,  Lawson,  D.*;.  et  al,  1  935,  37o, 

CR  86-11 

ICB  CDTBR  STBBRTTR 

Second  Workshop  on  ic?  Penettatian  TeennoLogy,  1996, 
1986,  659p. 

SR  86-30 

3n  the  pcofil’  pLoperties  of  uninformed  first-year  sei 
ice.  Cot,  S, F, M.  et  al,  1966,  ). 257-330 

HP  2199 

Variability  of  Arctic  sea  ice  drafts.  Tucker,  M,3.  et 
al,  1985,  p. 237-256 

HP  2198 

ContributiOT  of  snow  to  ice  htidjes,  Couteemaesa,  B.ft. 
et  al,  1937,  o. 133-137 

HP  2192 

ICB  COVER  TBICKRESS 

collapsible  restraint  fot  o^dsuiing  tapes,  Uela,  i.T., 
1983,  12  col. 

HP  2335 

lapjlse  radar  sounding  of  level  rirst-yeat  sea  ice  from 
an  icebreaker,  Hartinson,  r.S.,  1985,  9p. 

SR  05-21 

Short-puls?  radar  investigations  ot  freshwater  ice 
sh^'ets  aid  brash  ice,  ftreone,  s.ft,  f>t  al,  1996,  ')p. 

rf  86-06 


Portable  hot  vitec  ice  dclllf  Tucker,  B.B.  «t  ml,  1986, 
p. 549-564 

BP  2202 

Viriibility  of  Arctic  sea  ice  drafts.  Fucker,  V.B.  et 
al,  1996,  p. 237-256 

BP  2199 

Blectrosignetic  properties  of  sea  ice,  Koracs,  ft.  et 
ai,  1986,  p. 57-133 

HP  2197 

Calibrating  HEC-2  in  a  shallow,  ica-covecel  river, 
Calkins,  0. J.  et  al,  1986,  25  refs. 

SR  86-34 

Portable  hot-water  ice  drill.  Tucker,  H.8.  et  al,  1997, 
p. 57-64 

JP  2236 

Airborne  river-ice  thickness  profiles,  ftrcooe,  S.ft.  et 
al,  1987,  p. 330-340 

HP  2312 

ftirborne  electroaagnetic  sounling  of  sea  ice  chicjcaess 
and  3Ub-ice  batnymetry,  fCovacs,  ft.  et  al,  1937,  p.289- 
311 

HP  23  32 

Ice  thickness  distribution  across  tbe  Atlantic  sector 
of  tne  Antarctic  ocean  in  midwinter,  Uadhams,  P.  et 
al,  1937,  p. 1 4 , ) 35- 1 4 , 5 52 

HP  2314 

Sea  ice  thickness  and  sub-ice  bathymetry,  Kovacs,  ft.  et 
al,  1987,  40p. 

CR  87-23 

ftirborne  measurement  of  sea  ice  thickness  anl  sabice 
batbynetry,  Sovacs,  A.  et  al,  1938,  p. 111-123 

HP  2345 

Elect c offli gnet ic  aeasuteaents  of  a  second-year  sea  ice 
floe,  Kovacs,  A.  et  al,  1936,  p. 121-135 

HP  2345 

TTB  CRACKS 

Tneory  of  micr of r actur e  healing  in  ice,  Tolbict,  S.T., 
1986,  p.89-9o 

HP  21w6 

Effect  of  grain  size  on  tbe  internal  tracturia;  or 
polyccystaiiine  ice,  Cole,  D.M.,  1985,  71p. 

cr  95-08 

Small-scale  ptogectil?  peoetratiOD  in  saline  ice,  Tole, 
D.H.  et  al,  1986,  j. 415-438 

H?  22J1 

Crack  nucleatjon  in  polycrystalline  ice,  'ola,  0.1., 

1986,  p. 79-87 

HP  2325 

Fracture  toughness  of  area  model  ice,  3cr>tley,  O.L.  et 
al,  1988,  p. 289-297 

HP  234b 

Verification  tests  of  tne  surface  intdjrel  setaod  fot 
calculating  structural  ice  loads,  Jonnson,  J.3,  jt 
al,  199b,  p. 449-455 

HP  2353 

1:B  CREEP 

Evaluation  of  the  rheological  properties  of  columnir 
ridge  soa  ice,  3cown,  P.L-  et  al,  19n6,  p.)5-5b 

HP  21 77 

Snape  of  creep  curves  in  frozen  soils  anl 

polyccystaiiine  ice,  Fish,  A.H.,  1987,  i;.523-52» 

HP  2329 

ICB  CB0S5IBGS 

CootrioutiOQ  of  530W  to  ice  bridges,  Cou t ern ar sh,  5. A. 
et  al,  1987,  p. 133- 1 37 

HP  2192 

i:b  cBisrfti.  gbobth 

Growth,  structure,  ail  properties  of  sea  ice,  Mee^s, 

W.E.  et  al,  1983,  0.9-164 

HP  2209 

Grain  giowth  in  unstrained  polycr/stalliae  ice,  3ow, 
ft.J.,  1  997  ,  0.  (Tl)  277- (Cl) 25 1 

HP  22  31 

snow  metanoephisa  anl  cla s » if i cat  ion,  Colbecu,  s.C., 

1987,  p.1-35 

HP  2265 

Ret  piecipitation  in  subfreezing  an  telow  a  cloud 

influences  radar  backscatt?c  mg,  Colbeck,  i.2,,  1967, 
p. 1 35-144 

HP  2297 

ICB  CBTSriL  5TBOCTOBB 

Crystal  structure  of  Fcaa  Strait  saa  ice,  304,  A.J.  et 
al,  1986,  p. 20-29 

1 P  2221 

GLOwth,  structure,  and  properties  of  sea  ice,  Maaks, 

B.r.  et  al,  1983,  p. 9-164 

HP  2209 

Effect  of  grail  size  on  the  internal  ftactuciog  ot 
polycrystalline  ice,  cole,  D.H.,  1966,  71p. 

:R  95-05 

Optical  properties  of  sea  ice  sttucture.  Gov,  A.J., 

1986,  p. 264-271 

HP  2257 

HLCcowive  dielectric,  structural  and  salinity 

properties  of  sea  i-?,  ftrcooe,  s.ft.  et  al,  1906, 
p. 832-839 

HP  2188 

T*  i  ’  '  testiig  )f  ficst-yea:  saa  ice,  R  ich  t  ec  -  H«- .. 

.j.A.  ‘^t  al,  1985,  ulp. 
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Cl  86'16 

CoBflaal  ssapcBBSlTe  strangth  of  hoclEontal  flCBt-yoac 
SOB  lea  saaplaif  Blcktac-lauga,  I. 4.,  1187,  p. 197-2}T 

BP  2193 

SaB'ica  crfstil  stcuctBca  BBd  sillBltf,  aebcoB  Piocl, 
Labcaloc,  Git,  4.J.,  1987,  18p. 

Cl  87-04 

Sctlo  gcottk  LB  iiBstcalBad  polrccrstalllBa  ice,  gob, 
k.J.,  1937,  p.  (Cl)  277-(C1|  281 

BP  2231 

tnaealiag  reccrsltlllzatioa  ia  Itbocatorp  aod  aatanlip 
dafocaad  tea,  low,  I.J.  et  al,  1937,  p. (C1I 271-(C1) 276 

BP  2230 

Dielectric  pcipecties  of  stcalaal  ice.  2:  Effect  if 
staple  preparation  aethod,  Itagill,  K.  et  al,  1987, 
p.  149-153 

BP  2357 

Pkrsical  properties  of  suaser  sea  ice  ia  tke  Praa 
Strait,  lane-Jalf  1984,  Gia,  I.J.  et  al,  1987,  31p. 

CB  87-16 

Strain-rate  and  ]rain-size  effects  In  ice.  Cole,  D.3., 
1987,  p. 274-230 

BP  2311 

Cract  nncleatiin  in  polrcrystalllne  ice.  Cole,  D.B., 
1983,  p. 79-37 

BP  2325 

Pleziire  ail  fracture  if  aicrocrritalline  SI  tfpe 
freshBitet  Lee,  Deaasef,  I.P.  et  al,  1988,  p. 39-46 

BP  2318 

ICB  C0TTII3 

lactical  bridging  daring  ainter;  1986  Korean  bridging 
exercise,  Coataraarsh,  B.I.,  1987,  23p. 

SB  87-13 

Exotheralc  catting  of  frozen  aaterials.  Garfield,  D.B. 
at  al,  1987,  p. 181-183 

BP  2264 

ICB  DIBS 

St.  Laarence  Biaec  banging  ice  dins,  viater  1983-1984, 
Shen,  H.7.  et  al,  1984,  SSp. 

BP  2178 

Jakalklaaps  frin  ice-daaaed  Striidline  Lake,  llaska, 
Stari,  a.  et  ai,  1997,  p. 79-94 

BP  2307 

ICB  DBPOBIIIIQI 

On  estiiating  ice  stress  frin  BIZEZ  83  ice  defiraatiii 
and  curceat  leisureients,  Leppiraata,  a.  et  al, 

1986,  p. 17-19 

BP  2220 

Saall-scale  prijectile  peaetratiin  in  saline  ice,  Oile, 
D.a.  et  al,  1985,  p. 415-438 

BP  2201 

Foiling  ia  the  Gceenlind  ice  sheet,  Bhillans,  I. a.  et 
al,  1997,  p. 485-493 

BP  2185 

Strain-rate  ail.  grain-size  effects  in  ice.  Cole,  O.9., 
1937,  3,274-290 

BP  2311 

ICB  DBTECriOl 

Conpnter  interfacing  of  neteoroligical  sensors  in 
serere  leather,  Bancourt,  K.  et  al,  1985,  p. 205-211 

BP  2175 

Pneunatically  de-iced  ice  detectir — final  repirt,  piase 
2,  part  1,  Fraatlin,  C.H.  et  al,  1986,  9p.  ^  appends. 

BP  2249 

Bine  neteoroiigy  in  the  Green  Biintalns,  Byerson,  2.2., 

1987,  45p. 

CB  87-01 

Parenent  icing  letectar--f inal  repirt,  Gollsteii,  B.  et 
al,  1987,  26p.  »  append. 

BP  2263 

Ice  detectir  aeisureaents  cospared  to  neteoriligical 
data,  fucker,  B. B.  et  al,  1987,  p. 31-37 

BP  2277 

Frazil  ice  deposits  ml  eater  chtnnels  beneath  in  Ice- 
cieerel  riser,  Ircoie,  S.l.  et  al,  1997,  12p. 

CR  87-17 

ICB  DBILLS 

Portable  iit  xater  ice  drill,  fucker,  B.8.  et  al,  1985, 
p. 549- 564 

BP  2202 

Eguipnent  fir  aaking  access  hilee  through  arctic  sea 
ice,  Beilor,  9.,  1995,  34p. 

SB  96-32 

Portable  hit-uiter  ice  drill,  fucker,  B.8.  et  al,  1997, 
p. 57-54 

BP  2236 

ICB  EDGE 

On  estisating  ice  stress  fron  BI3EI  83  ace  deforsation 
and  current  aeasurenents,  Leppiriuta,  B.  et  al, 

1985,  0.17-19 

BP  2220 

f  eddell- Scitii  Sea  BH,  Octiber  1984,  Crasey,  P.  0.  et 
al,  1  993  ,  p.  3920-3924 

BP  1536 

BIZEZ--1  progras  for  nesoscale  lir-ice-ocean 

interactlin  eiperinents  in  Irctic  narginal  ice  zones. 

BIZEI  bulletin  7,  1986,  BBp. 

SB  CS-Od 

Hater  narginal  Ice  zone  ezpsrisant,  Fran 


Strait/Groonland  Sea,  1987/39,  Daeidsos,  K.  al,  1986, 
53p. 

SI  86-09 

Physical  propectins  if  saaBar  sns  ice  ia  the  Fran 
Strait,  Tackec,  I.B.  et  al,  1987,  p. 6787-6303 

IP  2240 

lols  of  floe  cillisions  in  set  ice  rksslogy,  Saaa,  B.B. 
et  al,  1987,  p. 7085-7096 

BP  2242 

ICl  lUStlCITT 

On  the  deterniaatisa  if  tke  arerage  loung's  ailnlus  for 
a  fliatlag  ice  cover,  Kerr,  h.O.  et  al,  1988,  p. 39-43 

BP  2324 

Gronth  of  BG/hD/S  aodel  ice  ia  a  saall  tank,  Birland, 
S.L.,  1988,  p. 47-53 

BP  2319 

tCI  ILBCfllCIL  PIOPEBIIBS 

Gronth,  structnre,  and  properties  if  sea  ice,  Beeks, 
I.F.  at  al,  1985,  p. 9-164 

IP  2209 

Bicriaave  dielectric,  structural  and  salinity 

priperties  of  sea  ice,  Ircine,  S.l.  et  al,  1986, 
P.S32-B39 

BP  2188 

Dielectric  properties  of  strained  ice.  1:  Effect  of 
plastic  straining,  Itagaki,  K.,  1987,  p. 143-147 

BP  2356 

Dielectric  properties  if  strained  ice.  2:  Effect  of 
sanple  preparation  aethod,  Itagaki,  K.  et  al,  1937, 
p.149-153 

JP  2357 

Blectrinagnetic  property  trends  in  sea  ice.  Part  1, 
Kovacs,  I.  et  al,  1987,  45p. 

CB  87-06 

Bicriaave  and  stractural  properties  of  saline  ice,  Goa, 

1. J.  et  al,  1987,  36p. 

CB  87-20 

DC  resistivity  aeasurenents  if  nidel  saline  ice  sheets, 
ireone,  5. I.,  1987,  p.845-349 

IP  2308 

ICB  FLOES 

Besoscale  sea  ice  deforsation  in  the  East  Greenland 
narginal  ice  zone,  Leppiranta,  B.  et  al,  1987, 
p. 7060-7070 

BP  2241 

Bole  of  floe  cillisiias  in  sea  ice  rbeiligy,  Shen,  H.R. 
et  al,  1987,  p. 7085-7096 

IP  2242 

Physical  properties  of  sunner  sea  ice  in  the  Fran 
Strait,  Jnne-July  1984,  Son,  I.J.  et  al,  1987,  81p. 

CB  87-16 

Ice  thickness  distribution  across  the  ktlantic  sector 
if  the  Intarctic  Ocean  in  nidvinter,  ladhais,  p.  et 
al,  1987,  p. 14, 535-14, 552 

BP  2314 

Electronagaetic  aeasurenents  of  a  second-year  sea  ice 
floe,  Kovacs,  I.  et  al,  1933,  p.  121-136 

BP  2346 

ICE  FOG 

Extinction  coefficient  for  a  distribution  of  ice  fog 
particles,  Jordan,  R. ,  1987,  p. 527-539 

BP  2286 

ICE  FOIBCISTIIG 

Evalnation  of  an  operational  ice  forecasting  aodel 
during  sunner,  lacker,  B.B.  et  al,  1983,  p.  159-174 

BP  2347 

ICB  FOIliriOl 

paennatically  de-iced  ice  detector--! inal  report,  phase 

2,  part  1,  Franklin,  c.B.  et  al,  1986,  9p.  >  appends. 

BP  2249 

Erolntion  of  frazil  ice  in  rivers  and  streans:  research 
and  control,  Daly,  S.F.,  1987,  p. 11-16 

BP  2303 

Beteorological  systea  perfornince  in  icing  conditions. 
Bates,  R.E.,  1987,  p. 73-86 

IP  2285 

International  Sytposiun  on  Ciid  Regions  Heat  Transfer, 
1987,  1987,  270o. 

BP  2302 

Ciapiter-contrilled  data  acquisition  systea  fir  a 
hydraulic  fluae,  Zabilansky,  L. J. ,  1988,  p. 453-460 

BP  2349 

ICB  FIICTIOI 

Friction  of  solids  on  ice.  Ruber,  B.P.  et  al,  1986,  4p. 

HP  2179 

Pcelininary  study  of  friction  betveen  ice  and  sled 
runners,  Itagaki,  K.  et  al,  1987,  p. 297-301 

IP  2358 

Paraneters  affecting  the  kinetic  friction  of  ice, 

Ikkok,  H.  et  al.  1987,  p. 552-561 

BP  2258 

ICB  GIOIFB 

Frazil  ice  deposits  and  eater  channels  beneath  an  ice- 
covered  river,  Ircoie,  5.1.  et  al,  1987,  12p. 

CB  87-17 

ICB  BUT  FLDZ 

Ice  heat  sinks.  Pact  2:  Hocisantal  systens,  Lunardini, 
V.J.,  1986,  104p. 


SB  86-26 
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Ice  beat  si&bs.  Part  1:  Tectical  sfsteas«  Laaacdini, 
r.J.«  1986,  ia7p. 

SB  86-14 

XCB  JiHS 

BoSsoD  Bivac  ice  aana^eaent,  Parci:;k,  H«3*  et  al,  193>, 
p. 96- 110 

BP  2174 

3orp3  af  aagloaacs  saab  ice  soLatioas,  Pcaabeastaia, 
3.E.,  1907,  p.5-7 

HP  2219 

ICB  LObDS 

Coapatec  later£a:ing  of  aataorolagiral  sansors  Id 
severa  iaatbac,  San^oact,  at  aL,  193S,  p. 235-211 

HP  2175 

Ica  ajrcatioQ  laisareaeot  oa  a  vice  at  Rt.  Bashington, 
HcCoaPar,  P.  et  al,  1985,  p. 34-43 

HP  2173 

Sea  ioa  aal  tba  Paicvai  Roct  icefoot,  Koracs,  ft.  et  al, 
1995,  p. 25-32 

HP  2145 

fibcatiai  aQaiysia  of  the  Yaaachiche  Liqhtpiec,  Hayaea, 
F.D.,  1986,  p.9-18 

HP  2253 

Ice  forces  on  bcilge  piecs,  Hayaes,  F«D.,  1986,  p. 83*101 

HP  2160 

Icing  ani  wind  loading  on  sieuLated  povec  line, 

SoToni,  J.B.  et  al,  1986,  p. 23-27 

HP  2206 

Ice  beai  aovlag  against  a  sloping  stcuctuce,  Sodhi, 

D.S.,  1987,  p. 281-294 

HP  2194 

International  Offshore  Hechioics  and  ftrctic  Eagineeciag 
SyaposLua,  1987,  1987,  4  vols. 

HP  2189 

ftdvances  ia  ice  lachai ics*-190 7,  1987,  49p. 

HP  2207 

Advances  in  sea  ice  aechanics  in  the  OSft,  Sodhi,  D.S. 
et  al,  1987,  p. 37-49 

HP  2208 

Effect  of  oscillatory  loads  on  tae  bearing  capacity  of 
floating  ice  covers,  Kerr,  ft,0.  at  al,  1987,  p.219-224 

HP  2216 

Kadiak  ice  stress  aeasureaent  progna,  Tor,  3«P«H«, 

1987,  p. 100-107 

HP  2298 

lechanical  properties  of  auLti-year  pressure  cidga  l:e, 
aichtec-Henge,  J.A.,  1987,  p. 138-119 

HP  2299 

Effect  of  ice-floa  size  on  propeller  torque  in  ship- 
aodel  tests,  Tatinclauz,  3.-C.,  1987,  p«291-29d 

HP  2289 

Hocking  group  on  ice  forces.  3rl  stata-of-the- act 
report,  Sanderson,  r.J.O.  ed,  1987,  221p« 

SB  87-17 

Conference  on  Offshore  Heshtnics  and  Arctic 
Engineering,  7ta,  1988,  Vol.4,  1998,  348p. 

HP  2317 

Onshore  ice  plleap  and  override,  Kovacs,  ft.  et  al, 

1989,  p. 108-142 

HP  2336 

Huklak  ice  stress  aeasureaeat  pcogran,  Cox,  3.P.H.  et 
al,  1983,  p. 457-463 

HP  2354 

yecification  tests  of  the  surface  integral  nethod  for 
calculating  structural  ice  loads,  Johnson,  J.B.  et 
al,  1939,  p. 449-456 

HP  2353 

ICB  HECBftllCS 

ftrctic  aarine  navigation  and  ice  dyoaai.cs--sainary 
findings.  Weeks,  H.,  1973,  p.8S-99 

HP  2274 

Spacebocne  Sfti  and  sea  ice:  a  status  report,  Beeks, 

B.P.,  1933,  p. 113-115 

HP  2225 

On  estinating  ice  stress  fron  HIZEX  83  ice  defocnatioi 
and  current  leasureaents,  Leppiranta,  H.  et  ai, 

1986,  p. 17-19 

HP  2220 

Hechanicil  behavior  of  sea  ice,  lellor,  1.,  1986,  p«1>3- 
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HP  2210 

Ice  dynaiics,  9ibler,  B.D.,  III,  1936,  p. 577-643 

HP  2211 

3rovth,  structure,  and  properties  of  sea  ice.  Weeks, 

B.  P.  et  al,  1985,  p. 9-164 

HP  2209 

on  the  profile  properties  of  undeforied  first-year  sea 
lea,  :oi,  G.P.l.  et  al,  1986,  o. 257-330 

HP  2199 

TclaxiaL  testing  of  first-year  sea  ice,  Ricbtec-Henge, 

3. ft.  et  al,  1986,  41p. 

CB  86-16 

Yerification  tests  for  a  stiff  inclusion  stress  sensor, 
Cox,  3.P.H.  et  al,  1987,  p. 81-39 

HP  2223 

Advances  in  sea  ice  aechanics  in  the  OSft,  sodni,  D.S. 
et  al,  1997,  p. 37-49 

HP  2208 

Advances  ia  ice  aechia ic s-- 198 7,  1907,  49p, 


BP  2207 

Sea  ice  structure  and  aecbanical  properties,  Bichtar- 
Benge,  J.i.  et  al,  1987,  309. 

CB  87-03 

Corps  of  enginaers  seek  ice  salutions,  Pcankenstein, 
6.B.,  1987,  p.5-7 

BP  2219 

Basoscale  sea  ice  deforaatron  in  the  Bast  Sceanland 
■arginal  ice  zone,  Lepp^raata,  B.  et  al,  1997, 
p. 7060-7070 

HP  2241 

Bole  of  floe  collisions  in  sea  ice  rheology,  Shen,  H.B. 
et  al,  1987,  p.7085-7096 

IP  2242 

Hechanical  properties  of  aulti-yeac  pressure  ridge  ice, 
Bichter-Renge,  3.A.,  1937,  p.  108-119 

HP  2299 

Shape  of  creep  curves  in  frozen  soils  and 

polyccystalline  ice.  Pish,  ft.H.,  1987,  p. 623-629 

HP  2329 

Conference  on  Offshore  Hechanics  and  Arctic 
Engineering,  7ta,  1988,  7ol.4,  1988,  348p« 

HP  2317 

ICB  BBLTIBS 

Cbeaical  solutions  to  the  cbeaical  pcoblea,  liask, 

L.D.,  1985,  0.239-244 

HP  2224 

HlZB](--a  progran  for  aesoscale  air- ice-ocean 

interaction  ezperiaents  in  ftrctic  aarginal  ice  zones. 
niZBI  bulletin  7,  1986,  68p. 

SB  86-03 

Pteliainary  study  of  friction  between  ice  and  sled 
runners,  Itagaki,  K.  et  al,  1987,  p. 297-301 

HP  2358 

International  SyaposiuB  on  Cold  Begioos  Heat  rnnsfec, 
1937,  1937,  270p. 

HP  2302 

Etothermic  cutting  of  frozen  natecials,  Sarfield,  D.B. 
et  al,  1987,  p.  181-183 

HP  2264 

On  the  effect  of  the  4  c  density  nazinan  on  aelting 
heat  transfer,  fen,  Y.-C.,  1989,  p. 362-367 

HP  2382 

ICB  BODBLS 

Coupled  ice-nixed  layer  aodel  for  the  Sreenland  Sea, 
Houssais,  H.N.,  1966,  p.225-260 

HP  2143 

Electrosagoetic  properties  of  sea  ice,  Kovacs,  ft.  et 
al,  1996,  p. 57-133 

HP  2197 

Growth  of  EG/ftD/S  notdel  ice  in  a  snail  tank,  Borland, 
S.L.,  1998,  0.47-53 

HP  2319 

Fracture  toughness  of  urea  nodel  ice,  Bentley,  D.l,.  et 
al,  1998,  p. 289-297 

HP  2348 

ICB  BiYISiriOH 

ftrctic  narine  navigation  and  ice  dyoanics'-sanaary 
findings,  Beeks,  W.,  1973,  p.86-99 

HP  2274 

Deterninlng  the  effectiveness  of  a  navigable  ice  boon, 
Pechan,  R.E.,  1985,  28p. 

SR  85-17 

laternational  Offshore  Hechanics  and  ftrctic  Engineering 
Synposiun,  1987,  1987,  4  voLs. 

HP  2189 

Effect  of  ice-floe  size  on  propeller  torgue  in  ship- 
nodel  tests,  TatincLauz,  J.-C.,  1987,  p.291-298 

HP  2289 

Ice  conditions  along  the  Ohio  River,  1972-1995,  Gatto, 
L.W.,  1988,  162p. 

SR  88-31 

ICB  OPBB1B3S 

Bgaipnent  for  aaking  access  holes  through  arctic  sea 
ice,  Hellor,  9.,  1986,  34p. 

SR  86-32 

ICB  OPTICS 

Ice  and  snow  optics  in  the  polar  oceans,  Pt. 1, 

Perovicb,  D.R.  et  aL,  1986,  p.232-241 

HP  2255 

Optical  properties  of  sea  ice  structure.  Gov,  ft.J., 
1996,  p. 264-271 

HP  2257 

Ice  and  snow  optics  in  the  polar  oceans,  Pt.2, 

Grenfell,  T.C.  et  al,  1996,  p. 242-251 

HP  2256 

Effects  of  water  and  ice  layers  on  the  scattering 
properties  of  diffuse  reflectors,  Jezek,  K.C.  et  al, 

1987,  p. 5143-5147 

HP  2301 

ICB  OVBBIIDB 

Onshore  ice  pileup  and  override,  Kovacs,  ft.  at  al, 

1988,  p. 108-142 

HP  2336 

ICB  PITStCS 

ftrny  research  could  reduce  dangers  posed  by  sei  ice. 
Tucker,  B.B.,  1984,  p.20-24 

HP  2168 

0  i  wirgioal  Ice  zone  expecinent.  Prat 
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Strslt/Scaealaal  Sei«  1907/89*  Oarldsoa*  K«  el*  1931* 
33p. 

SB  86-09 

Pecspectires  la  ice  technolsgy,  Ishtoe*  G.D.*  1986*  9p. 

BP  2288 

CbeeicaL  f c&ctloBatiaa  of  brine  io  BcBacdo  Ice  Shelf* 
Cragia*  J.fi.  et  il*  1986*  p. 397-313 

BP  2239 

Bivec  aad  lake  ice  englneeriag*  ishtoa*  3.D.  al*  1996* 
4S5p. 

BP  2144 

Ice  forces  on  brilge  piers*  Hayass*  P.D.*  1986*  p. 83-131 

BP  2160 

hdrances  io  sea  ice  aechanics  in  the  0S&*  Soiai*  O.S. 
at  al*  1987,  p. 37-49 

BP  2208 

Physical  properties  of  sea  ice  discharged  froa  Praa 
Strait*  Sov,  h.J.  et  al*  1987*  p. 436-439 

BP  2204 

Physical  properties  of  estuiclne  ice  la  Sceat  Bay*  tea 
Haapshire*  leeee*  D.h.  et  al*  1987*  p.833-840 

BP  2251 

Physical  properties  of  suaaer  ses  ice  la  the  Praa 
Strait*  Tucker,  ».  B.  et  al*  1937*  p,6787-60D3 

BF  2240 

Physical  properties  of  suaoer  sei  ice  la  the  fcaa 
Strait*  June-July  1984*  Sov*  k.J.  et  al*  1987*  91p. 

CB  87-16 

Physical  aad  etrjctural  characteristics  of  Beddall  Sea 
pack  ic3*  Gav*  k.J.  et  al*  1937*  70p. 

CB  87-14 

lodeliag  toe  electroaignetic  property  treads  in  sea 
lire:  Pact  1*  Kovacs*  A.  et  al*  1937*  p«207-235 

BP  2330 

Siagle-horo  ref lectoaetcy  far  (o  situl dielectric 

aeasareoeots  at  aicrowave  fcejienclas*  Arcooe*  S*\« 
at  al*  1988,  p. 89-92 

BP  2333 

Zonfecence  on  Dffshore  flechanlcs  aol  Arctic 
Bagineeriag*  7tb*  1988*  Val,4*  1936*  348p. 

BP  2317 

ZCB  PILBOP 

Onshore  ice  pileup  and  override,  Rovacs,  A«  et  al* 

1988*  p. 108-142 

BP  2336 

xcB  PiASTiczrr 

Dielectric  properties  of  strarnel  Lce«  1:  Effect  of 
plastic  stcalniog,  Itagaki*  F. *  1967*  p. 143-147 

BP  2356 

ZCB  PBBSSOSe 

Corps  of  engineers  seek  ice  solations*  Praokeosteio* 
3,E.,  1987,  p.5-7 

BP  2219 

Radlak  ice  stress  aeasuceaeat  pragraa*  Cox*  S.P«N»* 

1987*  p, 100-107 

BP  2298 

ZCB  POSH 

Bank  conditions  and  erosion  aion)  selected  reservoirs* 
Gatto*  L.B.  et  al,  1987*  p. 143-154 

BP  2195 

ZCB  lArriis 

Bank  conditions  and  erosion  alon^  selected  reservoirs* 
Gatto*  L.B.  at  al,  1987,  p. 143-154 

BP  2196 

ZCB  BBLIZkTlOl 

DieLectrlc  pcaperties  af  strained  ice.  1;  Effect  of 
plastic  straining*  Itagaki*  F. *  1967*  p.  143-147 

BP  2356 

ZCB  BBBOTAL 

Pneaaaticilly  de-iced  ice  detec  ter-- final  report*  phase 
2*  part  1*  Pranklin*  c.B.  et  aL*  1966*  9p.  t  appends. 

BP  2249 

Self-shedding  of  accreted  ice  fraa  algh-speed  rotors* 
Itagaki,  R.,  1987*  p. 95-130 

BP  2278 

ZCB  siLiBirr 

Cheaical  f cactionatlon  of  brine  in  BcBurdo  ice  Shelf* 
Ccegin*  J.H.  et  al*  1986,  p. 337-313 

BP  2239 

Sea  ice  salinity  and  porosity  caioges  daring  storage* 
Cox,  G.p.B.  et  al,  1986,  p. 371-375 


BP  2244 

Coapressive  behavior  of  saline  ice,  Blcbter-Benge, 

J.A.*  1936*  p. 331-350 

HP  2230 

Saall-scaLe  projectile  peaetration  in  saline  ice*  Cole, 
O.B.  et  al*  1986*  p. 415-438 

HP  2231 

Nicrovave  dielectric,  structural  and  salinity 

properties  of  sea  ice,  krcone,  S.A.  et  al*  1986* 
p. 832-939 

BP  2188 

Sea-ice  crystal  structure  aad  salinity*  Hebroa  Fiord* 
Labrador,  Gov*  A.J.*  1967,  18p. 

CB  87-04 

Biccovave  and  structural  properties  of  saline  ice*  Sou* 
A.J.  et  al*  1997*  36p. 

CB  87-20 


ICB  ShBPtlBS 


Oavalopaent  of  a  frazil  ice  saaplec*  Bcockett*  B.B.  et 
al*  1986*  12p. 

SB  86-37 

Dielectric  properties  of  strained  ice.  2:  Effect  of 
saaple  preparation  aetbod*  Itagaki*  K.  et  al*  1987* 
p. 149-153 

BP  2357 


ICB  SCOBIIS 

Preliainacy  siaulitioa  of  the  foraatioa  and  infilling 
of  sea  ice  goages*  Beeks*  B.  F.  et  al*  1906*  p. 259-268 

HP  2218 

Bank  conditions  aad  erosion  along  selected  rasarvolrs* 
Gatto*  UB.  et  al*  1987*  p.  143-154 

BP  2196 


ICB  SBBBTS 

Folding  in  the  Greenland  ice  sheet*  ihillans*  I.B.  et 
al*  1987*  p.485-493 

BP  2185 

Glaciological  Investigations  using  the  synthetic 

aperture  radar  inaging  systsi*  Bindschailer*  fi.A.  et 
al*  1997*  p. 11-19 

BP  2342 

ICB  S8BLTBS 

Cnenical  fcacti onatios  of  briae  in  Bcflicdo  Ice  Shelf* 
Cragin*  J.H.  et  al*  1986,  p. 307-313 

9P  2239 

ICB  SOLID  IBtBBF&CB 

Friction  of  solids  on  ice*  Huber*  B.?.  et  al*  1986*  4p. 

HP  2179 

Ice  bean  aoving  against  a  sloping  structure*  Soibi* 
D.S.*  1937*  p. 281-234 

HP  21  94 

Paraseters  affecting  the  kinetic  friction  of  ice* 

Akkot*  H.  et  al*  1997,  p. 552-561 

HP  2258 

Bodelling  trash  rack  freezeup  by  frazil  ice*  Daly, 

S-F.*  1987,  p. 101-106 

HP  2305 

Fracture  toughness  of  urea  nodel  ice*  Bentley*  D.L.  et 
al,  1988*  p. 289-297 

HP  2348 

ICB  SYBBIGTH 

irny  research  couLd  reduce  dangers  posed  by  sea  ice* 
Tucker*  B.B.*  1984*  p. 20-24 

BP  2163 


Evaluation  of  the  rheological  properties  of  coLunnai 
ridge  sea  ice*  Brova*  B.l.  et  al*  1996*  p»53-&6 

HP  2177 

Hechanical  behavior  of  sea  ice*  Bellor,  B.*  1^3S*  p.165 
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IP  2213 

Sone  developnents  in  shaped  cnarge  technology*  Heilor* 
H.,  1986*  29p. 

SR  06-19 

Conpcessive  behavior  of  saline  ice*  Ricnter-Heage* 

J.A.,  1935*  p. 331-350 

BP  2203 

Tciaxial  testiag  of  first-year  sea  ice,  S ichtec-Henge* 
J.A.  et  al*  198S*  Ulp. 

:R  85-16 

Confined  conpressive  strength  of  horizontal  first-year 
sea  ice  sanples*  Ricbter-Heige,  J.A.,  1987*  p.  197-237 

HP  2193 

Advances  in  ice  nechaoics--  1937*  1987,  49p. 

HP  2237 

Advances  in  sea  ice  lechanics  in  the  OSA,  Sodhi*  D.S. 
et  al*  1987,  p, 37-49 

BP  2209 

Saline  ice  penetration:  a  joint  CfiBEL-NSilC  test 
pcogrie*  Cole*  O.B.  et  al*  i987*  34p. 

SR  87-14 


CBREL  Hopkinson  bar  aoparatus*  Outta*  P.K.  et  al*  1997* 
29p. 

SR  97-24 

Grovtb  of  EG/AD/S  xodel  ice  in  a  snail  tank*  Borland* 
S.L.*  1988,  p, 47-53 

IP  2319 

Flexure  and  fracture  of  naccocrystalllne  SI  type 
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PkTsical  lal  atractacal  characteristics  of  leidall  Sea 
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BP  2382 


ZCEBOOBO  BtrSBS 

Borphology,  hydraulics  and  sediaent  transport  of  an 
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Koh,  1987,  7p. 

SB  87-04 

Focearl  scatter  eetec  for  leasucing  extinction  in 
adverse  veather,  Kob,  3.,  1987,  p. 3 1-84 
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HP  2361 

HtCfiOHA7BS 

Hiciowawe  dielectric,  structural  and  salinity 

pioporties  of  sea  ica,  Ircone,  S.A.  at  al,  1936, 
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1997,  p,  100-1  07 

H?  2298 

working  group  on  i  cc  forces.  3ri  sta te-of-tha-ict 
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cilculiting  stcjctural  ice  loaJs,  Johason,  J.1.  et 
ai,  1933,  p, 449-456 

HP  2353 

OPnCAt  PffBPfOflEVA 

He asur ene n t s  ai  r^riactive  index  sp^ctci  over  snow, 
Aridr?J:i.  :M..,  1986,  p.  248-260 

HP  2212 

OpriCIL  PROPERTIES 

Pceliminaiy  d  •’ve  In  pm  ?n  t  of  a  fib*c  optic  sensor  for 
f'-ir,  Z.iiig,  V.  al,  1983,  163, 

SF  88-04 

PACE  ICE 

?riy;i:al  anl  structULil  character  ist  ics  of  Waddell  >e* 
Deck  ic>,  .;.3v,  l.J.  et  al,  1937,  70p. 

CP  37-14 

PAFEHESrs 

onemical  jolutions  to  tnt*  cnemicil  protlao,  linsk, 

i.L.,  1V95,  p. 238-244 

r?  2224 

F.it-'Ctb  Jt  fre.-?2'  ihiw  cycles  on  granular  soils  for 
DiV'^ieics,  Cal’,  D,  et  al,  193  j,  70p. 

CP  36-04 

R-^sili-^nt  no  flail  of  ^oil  sp'‘cini'’as  in  tne  frozen  and 
tnawed  Jonnsoc,  T.C.  et  al,  1986,  62p. 

CF  66-12 

Def or  Ha t i on  ci  njvem’nts  during  ficezj  taaw  cycles, 
Jonnsor. ,  ?t  al,  199  f,  13?3. 

C  r  9  6-13 

t  '.. t  ro  d-*tetains  tn?  frost  susceptibility 
of  :*  T  a  3»  c  •  r  1  a  i  n  ,  F.J*,  1^37,  90p, 

SF  37-1 

Pav'»[n^nc  icing  J=‘t’rt'n--rinil  report,  3oldst?ifa,  N.  et 
a  1 ,  1  )  3  7 ,  2'\y.  *  append. 

HP  2263 

Fref'^'  fnav  t'  t'.  of  roai  and  airfield  subgrad?  soils, 
:ol’,  D.  *!.  't  al,  199  7,  I60. 

C*'  57-02 

■’atir.g  system  for  unsucfaced  toids  to  be  used  in 
Biint’naoc*  naiagen'^nt,  ifaton,  n.A.  fet  al,  1937, 
p.  (21  i1-(:i 

HP  2313 

Sunaicy  o'"  orocer  cold  weather  oiveaent  repair  methods, 

Mton,  1397,  P.101  3- 10  27 

HP  2235 

kirpoit  Div-*m’nt  distress  in  cold  regions,  Vinsan,  T.  5. 

>  *;  1 1 ,  19  3  7,  c  .  9  9  1  -  1  0  1  2 

HP  2234 

Vew  fre’/cin?  test  for  deteniQing  frost  su  seep  t  ihi  1 1 1  y  , 
:nj  Jib ‘Clam,  1988,  d. 10 '4  3-10  5  0 

HP  2368 

PEBBTRATIOH 

7acnbiiicy  of  Arctic  sea  ic?  drafts.  Tucker,  B.3.  et 
il,  1  U  3,  p.  2  3  7-256 

HP  2199 


FBIBTBATIOB  TESTS 

Revised  guidelines  for  blastiig  floating  ice,  Hellor, 
M.,  1986,  37p. 

SB  86-10 

Portable  hot  water  ica  drill.  Tucker,  U.B.  et  al,  1986, 
p. 549-564 

HP  2202 


Second  Workshop  oa  Ics  Penetration  Technology,  1986, 
1986,  659p. 

SR  86-30 

Portable  hot-water  ica  drill.  Tucker,  »-B.  et  al,  1997, 
p. 57-64 

HP  2236 

Saline  ice  penetration:  a  joint  ORfiSL-NSffC  test 
ptograi.  Cole,  D.N.  et  al,  1987,  J4p. 

SB  87-14 


PSBBAFBOST 

Fox  permafrost  tunnel:  a  late  Quaternary  geologic 

record  in  central  Alaska,  Hioilton,  r.O.  et  al,  1988, 
p. 948-969 

HP  2355 

PBBflAFROSr  BENEATH  ROADS 

Interaction  of  gravel,  sjcfaca  drainage  and  culverts 
with  peimafrost.  Brown,  J.  et  al,  1934,  35p. 

HP  2215 


PBBBAFBOSr  BENEATH  STRUCTDBES 

Engineering  surveys  along  the  Trans-Alaska  Pioelina, 
Godfrey,  P.S.  et  al,  1986  ,  JSp. 

SR  8S-28 

Eibankaeat  lams  on  permafrost,  bayles,  P.H,,  1757,  I39p. 

SR  87-1 1 

Haat  transfer  performance  of  comnetcial  tnecaosypaons 
with  inclined  evaj^oratoc  sections,  Haynes,  F.O.  et 
al,  19oB,  p. 275-280 

HP  2320 

PBRHAPBOST  DISTRIBOTION 

Frost  gacKing  forces  on  K  and  pipe  piles  embedded  in 
fairoanks  silt,  Jonnson,  J. 3. ,  1984,  42p.  »  appends. 

HP  2271 

Arctic  and  sibirctic  construction:  general  provisions, 
Looaez,  E.F.,  19B6,  75p, 

SF  56-17 

D.C.  rasistivity  along  tn?  coaot  at  Prud.noe  jay, 

Alaska,  SellBann,  P.V.  et  al,  19b9,  p.939-<93 

HP  2366 

PERHAPBOST  HTDROLOGT 

Pecaafeost,  ?ei30i,  C,  et  al,  1956,  >,97-106 

HP  2156 

PBBBAFROST  PHYSICS 

lAtecnational  Offshore  Hechanics  and  Arctic  Sa g  i  neat  in g 
Symposium,  1987,  19!«7,  u  vols. 

HP  2189 

Preparation  of  geophysical  boteholj  site  witn  ground 
ice,  Faitfcants,  AK,  Delaney,  A.J.,  1787,  lop. 

>  F  57-07 

PBBHAFBOSr  PRESERVAriON 

Response  ot  pocjafrosc  to  disturbance,  Lawson,  D.i., 
1996,  f,l-7 

HP  2165 

PBB9AFROST  THERHAL  PROPERTIES 

Arctic  tnecmal  desigu,  Lunirdini,  V.l.,  1985,  p. 70-75 

HP  2167 

Homtocing  seasonal  cnanges  in  seatlooi  tempot  a  t  ur »  and 
salinity,  Sellmann,  P.V,  et  al,  1  996,  p. 110-114 

HP  2147 

Seasonal  vatiatioas  10  resistivity  and  temperature  ic 
discontinuous  permafrost,  D-olat***/,  A.J.  et  al,  1989, 
p,927-g32 

HP  2365 

Natural  ground  teapetatuies  ii  upland  bedrock  teiCiia, 
interior  Alaska,  Callins,  T.H,  e..  al,  198.3,  0.56-60 

H?  2360 

PESTICIDES 

Low  tenperatute  effects  on  or g an  0 p h os ph on  a t e s,  Btitton, 
K.B.,  1996,  47  refs. 

5R  86-38 

P9A3B  TBANSFOBHiriONS 

Two-di aensional  heat  conduction  phase  change,  Albert, 
M.R.  ?t  al,  1933,  p. 85-110 

HP  21*^1 

Tnnsiont  two-imensionai  Dha>p  cninge.  Albeit,  H.  i<.  ‘t 
al,  1^55,  p. 229-243 

HP  2162 

H?at  conjurtioi  piasj  rhanje  orobl^m.i,  H.rt. 

al,  1986,  p. 351-607 

HP  2154 

XTFREZ.4  user's  aanual,  j'Noiil,  K.  ,  14-^7,  i'>p. 

SF  87-23 

Phase  change  h^at  trnstvr  in  i  cr  >  c  0 1  u  t  .>  r  c, 

Suzzbll,  g.’".  et  al,  I93i,  043-650 

HP  23  H 

PSOrOGRAPRY 

Ice  thictooss  distriLutiJn  across  th‘  Atlinfi:  sector 
of  the  Antarctic  ''iz  i^n  in  mid  winter,  Wiininj,  p.  .'t 
al,  198  7,  p-  14,  5  35-  14 ,6'=^2 

HP  2  .3  1  4 

paorOINTEBPRETATIOi 

r.vi  .i*i‘n  of  SPOT  HRV  siaiiition  la:  a  lot  *oipi  >: 

afplicitior.s,  HcKit,  i.  L.  ‘  t.  il,  17^5,  .-  I- 
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S08JICt  liOlZ 


BP  2164 

ZIBIS 

Tlbcatidn  analfsis  of  the  Taaachichs  Lightpiac,  flafoes, 
P.D.,  1966,  p.9-18 

BP  22S3 

Ice  forces  on  brlige  piers,  ffarass,  f.O*,  1966,  p. 63-121 

HP  2160 

PILE  BXTBh^riOl 

Frost  jactiog  forces  cn  H  aoi  pipe  piles  eebellal  in 
Fairbanks  silt,  Johnson,  J.B.^  1994,  42p.  ♦  appanls. 

HP  2271 

Fros*-  haaea  focwSS  on  EJ  and  pipe  foandation  piles, 

Busta,  J.S.  et  a'.  1986,  p. 1033-1344 

HP  2367 

PIPKLIIB  SOPPOBtS 

Frost  heafe  forces  on  H  and  pipa  foundation  piles, 

Buska,  J.S.  3t  al,  1988,  p. 1033-1344 

HP  2367 

PIP  BLUBS 

Engineecing  surreys  along  the  Trans-Alaska  Pipeline, 
Sodfref,  9.1.  et  al,  1986,  85p. 

SR  85-28 

PIPES  (TOBBS) 

Transient  tvo-diiensional  phase  :ha(ige,  Albert,  H.a.  et 
al,  1905,  p. 229-243 

HP  2162 

Heat  triisfer  ot  a  themosypbon,  Zarling,  J.P.  at  al, 
1937,  p. 79-34 

HP  2190 

PLiSTICITT 

Ice  dynaiics,  Hiblet,  il.D.,  TII,  1936,  p.  577-643 

IP  2211 

POLAR  BE3I3IIS 

Arctic  reieacch  of  the  Jnited  Stices,  Vol.  1,  1937,  121  p. 

HP  2306 

Arctic  research  of  th»  Onitad  States,  ral.2,  1933,  7Sp- 

flp  2379 

POLARIZATIOI  (BAFBS) 

Model  studies  of  surface  noise  iiterfaLenca  in  gcouaJ- 
probing  ladat,  Arcone,  S.A.  ot  al,  1985,  23o. 

C6  85-19 

Optical  proppcti3S  of  sea  ice  structure,  3or,  A.J., 

1936,  p. 264-271 

HP  2257 

POLLOTIOH 

Ft?r»zinj  eiff-ct  on  waste  contaoiiants,  Iskandar,  t.<., 
1906,  33p. 

SP  86- 19 

Low  t pflioer at uc p  effects  on  org an aphospnonates,  Srittoa, 

K.  5.  ,  1936,  4  7  refs. 

s:t  35-33 

Los-j-'s  )f  ?xpLo3iv»s  residues  oi  disposable  naotcane 
filters,  J^‘nkln^,  T.?.  ''t  al,  19c7,  25p. 

5*5  37-02 

POLYSERS 

Wetting  oT  polysty ten>  ind  uiethin?  toof  insulations, 
Tobiasrion,  •.  .-t  al,  19®3,  r*4J1-430 

HP  ?31 1 

POLrSTAS 

Sulk  trai:jL'’i  c  o  ?.  f  i  ci  o  n  t  j  toi  h*it  and  Booeotua  orer 
ImIj  anl  polynyas,  Andreas,  *.  L.  et  al,  1935,  p.l?75- 
1*153 

HP  2167 

POROSITY 

Se.'j  ic€^  salir.ity  a  n  1  porosity  changes  during  stocag"*, 
:ox,  '..'.v.  ..'t  al,  1936,  0.  3  71  -  3  75 

r  P  2244 

POROOS  HATBRIALS 

Hataial  conv(?:;tion  in  sloping  pcrcus  lay3Ls,  ’owers, 

D.J.  at  al,  1935,  o.b97-710 

HP  2158 

POiBR  LIRE  IZIBI 

Ice  acctstion  -a-c  I'lUi’aient  on  d  t#  i  r  ^  at  Ht.  Washington, 
HcCOTbcc,  P.  ot  al,  1985,  p. 34-43 

HP  2173 

rofflputac  interfacing  of  ui?  t ’or  o  I  o  gica  1  sensors  in 

weata’t,  Sancourt,  K.  et  al,  0.2J5-211 

-?  2175 

Icing  and  win  1  loading  on  a  siB'aLit?d  pow:»t  Ilq?, 
lovoni,  J.!».  et  al,  1936,  p. 23-27 

HP  2206 

Ic?  accretion  and  aecodynaiic  loading  of  iransoissioa 
lines,  5qelQof:'[,  K.  C.  e t  al,  1967,  p. 103-139 

HP  2279 

POBBB  LIRE  SOPPORTS 

Icing  and  wind  loading  on  a  simuLatod  rower  line, 
lofoni,  J.S.  ^t  al.  1986,  p. 23-27 

“P  2236 

PRBCIPITAriOi  6A3ES 

Optical  snow  precipitation  gauge,  koh,  r,.  ct  al.  1937, 
p.  26-  3  1 

HP  2259 

Snow  lass  concentration  and  precipitation  rate,  koh,  3. 
et  al,  1988,  D.B9-92 

HP  2326 

PRECIPITAriOl  (IBTeOROLOOT) 

Description  of  the  building  naterials  data  base  for 
Portland,  Hams,  flptcy,  C.J.  at  al,  1986,  93p. 


>B  85-13 

Description  of  the  building  eaterials  Inta  base  for 
Cincinnati,  Ohio,  Harry,  C.J.  et  al,  1985,  8>p. 

SB  36-31 

iBfentorying  building  nateriils.  Berry,  :.J.,  1986,  2Sp. 

SB  86-33 

PIB5S8BB  BIOSES 

Hechanical  properties  of  aulti-yeac  pressure  ridge  ice, 
Richter-Henge,  J.A.,  1997,  p. 108-119 

IP  2299 

PBOFILBS 

Airborae  neasucenent  of  sea  ice  thickness  and  subxce 
bathynetry,  Rovics,  A.  et  il,  1938,  p.  111-12} 

HP  2345 

PROJBCriLB  PBHBTBATIOH 

Sone  dewelopaeats  in  shaped  charge  technology,  Sellor, 
H.,  1986,  29p. 

SR  66-18 

SiilL-scale  projectile  penetration  in  saline  ice.  Cole, 
D.H.  et  al,  1985,  p. 415-436 

HP  2201 

Bgulpnent  for  naking  access  holes  tbrouga  arctic  sea 
ice,  Sellor,  -H.,  1986,  34p. 

SR  86-32 

Dewiation  of  guidelines  for  blasting  floating  ice, 
Hellor,  H.,  1987,  p. 193-206 

1 P  2247 

PROPELLERS 

Natural  rotor  iciog  on  Hount  fashingion.  New  Haapshire, 
Itagaki,  K.  et  al,  1986,  62p. 

CR  85-10 

Self-shedding  of  accreted  ice  fton  high-speed  rotors, 
Itagaki,  K.  ,  19o7,  o. 95-100 

IP  2278 

Effect  of  ice-floe  site  on  pr)pellet  torgue  la  ship- 
Bodel  tests,  Tatinclaur,  J.-C.,  1937,  p. 291-298 

HP  2299 

PROTBCriYE  COATIRGS 

Blistering  of  ouilt-an  roof  neabcaaGs:  pcessace 
■easureaents,  Korhonen,  C.,  1997,  22u. 

S6  96-29 

POBPS 

Mater-source  heat  punos,  PhettepLacPr  3.,  1395,  p.W-lo 

HP  2151 

QOAtERHARY  DEPOSITS 

Fox  pomatcost  tunnel:  a  late  '^uatenary  geologic 

record  in  central  Alaska,  HaJiitoii,  7.D.  et  al,  I99;i, 
p. 940-964 

HP  2355 

RADAB  ECHOES 

Model  studies  of  surface  noise  interference  in  giouni- 
pcohing  radar,  Aicone,  :>.A.  et  al,  19:>5,  23^^. 

I  “  0  5  - 1  * 

IiDpulso  radar  soundin;  of  le»*l  fiC5t-/cac  .i  m  ic?  rrc.’i 
an  icebieakjr,  Hattinoon,  2.:-'.,  1  905,  y 

51  55-21 

Short-pulse  taJar  in  v  i>s  1 1  g-ati  on  s  ot  ti;'snwatur  ue 
soeets  and  bcasn  ice,  Arcone,  S.A.  ot  al,  193o,  1)^.. 

Met  pi  ecipication  ir.  subiLoeting  air  E^iov  ^  :loui 

influences  radar  ba  c<  nc  it  te:  in  g ,  CoiD^?c.\,  2.,  ?907, 

p.  1 35-  1  44 

HP  Z2  j1 

Detecting  underground  oh]  ec  t;>/u  ti  Ii  1 1  ■»  5 ,  iiiconaka,  H,:. 
3t  al,  1947,  p. 36-43 

IP  4.01 

Field  obsocvitioni  oi  rino  djtection  in  U';~ 

shoit-pulse  radar,  Aicon"*,  >.A.  ot  ai,  24^^, 

S  9  7-1/ 

Had  10  j  I  a  Cl  ol  og  y  I  by  V.  i/.  ^ojocolski^,  ot  il., 

K. 7.,  1995,  3,5 >-55 

IP  ^3  1-' 

Alaska  SAP  facility:  ir  update,  Weilit,  J.  -fi.  il, 
p.  2  7  -  5 1 

HP  2  3  n 

BADIATIOB 

forwarl  scatter  a?tpc  tor  joaiuting  extinction  in 
advet.se  weather,  Koa,  j.  ,  1367,  f..Sl-9u 

HP  2i95 

BIDIO  ECHO  SOORDINGS 

Folding  in  the  3t-enland  ice  =;he--'t,  Ihilian^,  l.H.  ?t 
al,  1987,  f).485-49j 

HP  2  1  V> 

BBCRTSTALLIZATION 

Optical  properties  or  sea  ic?  struct uc?,  Jow,  A.J., 

1986,  p. 264-271 

HP  2  5  7 

Annealing  reci  y  ^t  a  11 1 1  a  1 1  on  ir.  iaboiatoiy  ani  Qatarally 
deformed  ice,  Gow,  A.J.  «>t  al,  19b7,  n.  (:  1 )  2  7  1  -  (:  1 )  2  7  b 

HP  2^  3J 

BEFLECTITITT 

Effects  of  water  and  ice  layers  on  tie-  scattiriog 

properties  of  infuse  leflectois,  Jejji,  K.,'.  et  al, 
199  7,  p. 5143-5147 

HP  2301 

Siogle-hotn  rf  ectometry  foi  Jn  si tu)  lie  l^ctr i c 

tteasitaiflents  t  aictowave  ite.jUeocios,  Arcona,  3. A. 
et  al,  1980,  p. 39-92 


HP  23  33 


SffftJBCr  ZBdBB- 
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BBra&CTIOR 

ReasT^ceaeDts  of  cafcactlre  ioiar  spectra  o?er  snov, 
laareas,  B.L.,  1986,  p. 249-260 

nE>  2212 

BBGSUriOf 

Theory  of  aictof racture  beaLing  lq  Ice,  CoXb8::k,  S.:., 
1996,  p. 99-93 

HP  2146 

RBtHFOBCED  rORCRBTBS 

Brittleaess  of  Lainfoccei  concrete  stru^tares  uajer 
arctic  conditions,  Rivek^s,  L.  et  al,  1985,  p-111-121 

HP  2272 

Brittleness  of  reinforced  concrete  structures  under 
arctic  conditions,  Kivek^s,  L.  et  al,  1986,  23p- 

CR  95-02 

BBROTB  SB95IHJ 

Spaceborne  rikS  and  sea  ice:  a  status  report,  Woeks, 

«.F.,  1983,  p. 113-115 

IP  2225 

Evaluation  of  SP3T  HR?  siouiatioa  lata  for  Corps  of 

Snqineecs  a ppl Ic a t ions,  ficKiat,  H.L.  ec  al,  1995,  o.SI- 
71 


HP  2184 

»ed Jell-Sroti i  Sea  -12,  October  198^,  Crasey,  F.D.  et 
al,  1933,  p. 3920-3924 

BP  1536 

Vinter  larginil  ice  zone  expeciaent,  Frai 

Strait/SceeaLaad  Sea,  1987/89,  Davidson,  K.  ei,  1993, 
53p, 

SR  86-09 

Blectroiigaetic  properties  of  sea  ice,  ^ovacs,  et 
al,  1986,  p. 57-133 

HP  2197 

River  Lce  aapprnq  with  tandsac  aid  video  inaqaty, 

3atto,  L.tf.  at  al,  1987,  0.352-363 

BP  2273 

Electroaaqnatic  property  trends  in  sea  tea.  Pact  1, 
Kovacs,  A.  et  al,  1987,  43p. 

CF.  87-06 

Scientific  challenges  at  the  pol^s,  Velch,  J.?.  et  al, 
1937,  p. 23-23 

HP  2228 

31aciologicil  investigations  usiag  the  synthetic 

aperture  radar  iaaging  systen,  Bindscnadlec,  R.  A.  et 
al,  1997,  p. 11-19 

BP  2342 

Ose  of  Canisat  for  snow  cover  aaoping.  Saint  John  River 
basin,  laine,  letry,  C.J,  et  iL,  1987,  68p. 

Ca  87-08 

Caip  Century  survey  1936,  Sundestrup,  N.S.  et  al,  1997, 

p. 281-288 

HP  2331 

Sea  ice  thickness  and  sub-ice  batnyaetcy,  Kovacs,  A.  et 
al,  1987,  40p. 

CR  37-23 

Ice  conditions  along  the  Ohio  River,  1972-  1985  ,  Sato, 
L.W.,  1939,  162p. 

SR  88-01 

Single-horn  ref lectoaetry  for  fa  situ| dielectc i c 

fleasureaents  at  iicrovave  fregiencies,  ireone,  S.&. 
et  al,  1996,  p. 89-92 

BP  2333 

Alaska  3A1  facility,  Veeks,  W.F.  et  al,  1988,  p. 103-113 

H?  2344 

BBSBABCH  PfiOJECTS 

perspectives  in  ice  technology,  Ashton,  3.0.,  1995,  4?. 

HP  2298 

Scientific  challeages  at  the  poles,  Reich,  J.p.  et  al, 
1997,  p. 23-25 

HP  2228 

Arctic  research  of  the  Onited  States,  VoL,1,  1987,  121p. 

BP  2306 

Arctic  research  of  the  Onited  States,  Vol.1,  1997,  121p. 

HP  2306 

Arctic  research  of  the  Onited  States,  Vol,2,  1988,  75p. 

HP  2379 

BBSBR70IBS 

Ice  probleis  associated  vith  rivers  and  reservoirs, 
Benson,  ?t  al,  1986,  p. 70-93 

HP  2155 

Techniques  for  ae*suring  reservoir  bank  erosion,  Oatto, 
L.i.,  1993,  27o. 

SR  88-03 

BBTB6ETATI39 

Disturbance  and  recovery  of  arctic  Alaskan  tundra 
terrain,  Walker,  O.A.  et  al,  1987,  63p« 

CB  97-11 

BBBOLOGT 

Ice  dynati-s,  Hibler,  B. 0. ,  III,  1996,  p. 577-643 

HP  2211 

Bvaluatip)  }f  the  rheological  properties  of  coluioar 
ridge  sea  ice,  Brovn,  B.L.  et  al,  1986,  p. 55-66 

HP  2177 

I1VB8  CB3SSIB3S 

Tactical  bridging  daring  vinter:  1986  Korean  bridging 
exercise,  zoutecnaesh,  B.A.,  1)87,  23p. 

SB  97-13 

BlfBB  PLOB 

Horphology,  hydraulics  and  seil*;nt  tcansp..  - 


covered  river,  Lawson,  0.  E.  et  al,  1986,  37p. 

:b  86-1 1 

River  wave  response  to  the  triction-inertia  oalince, 
Perrick,  S.G.  et  al,  1987,  p. 764-769 

HP  2237 


BlfBB  ICB 

St.  Lawrence  River  haagiag  ice  daas,  winter  19^3-1984, 
Shen,  H.r.  et  al,  1984,  85p. 

HP  2173 

Hudson  River  ice  aanageaeat,  Ferrick,  1.3.  et  al,  1985, 
p,96-110 

HP  21  74 


Deternining  the  effectiveness  of  a  navigable  ice  doou, 
Pechan,  fi.E.,  1935,  28p. 

SR  33-17 

Ice  problens  associated  with  rivaca  and  reseevoits, 
Benson,  C.  et  al,  1996,  p. 73-95 

IP  2155 

River  and  lake  ice  engineering,  Asaton,  3.D.  ei,  1955, 
4B5p. 

HP  2144 

Ice  atlas,  1904-1985:  Ohio  Biver,  Allegheny  River, 
flonongahela  River,  Satto,  L.  tf.  et  al,  1986,  185p. 

S?  35-23 

River  ice  sapping  vith  Landsa:  and  video  imagery, 
Satto,  L.W.  et  al,  1987,  p.  352-363 

HP  2273 

Corps  of  engineers  seek  ice  solutions,  Frankenstein, 
3.B.,  1937,  p.5-7 

HP  2219 

Airnorne  river-ice  thickness  orofiles,  Accone,  5.A.  et 
al,  1987,  p. 330-340 

HP  2312 

Ice  atlas  1985-85  of  five  rivers  of  the  3SA,  >itto, 
L.H.  at  al,  1997,  357p. 

SR  87-20 

Ice  conditions  along  the  Ohio  River,  1972-1935,  3atto, 
L.».,  1990,  162p. 

SR  33-31 


BDAD  ICING 

Piveient  icing  detectoc--finaL 
al,  1987,  26p.  ♦  append. 


report,  Goldstein,  s.  et 
HP  2263 


BGBD  SAIITEBABCB 

Effects  of  cold  environment  oo  rapid  uo^af  repairs, 
Abele,  G.,  1986,  p.1-9 

HP  2169 

Bating  system  for  unsurfaced  roads  to  be  used  in 
maintenance  lanagement,  Eaton,  R.A.  et  al,  1)97, 
p.  (2)51-(2)62 

BP  2313 

Bating  unsurfacei  roads,  Eatoa,  B.A.  et  al,  19)7,  )4p. 

SR  87-15 


B3ADS 

Stabilization  of  fine-grained  soil  foc  road  and 
airfield  construction,  Danyluk,  L.S.,  1996,  37p. 

SR  95-21 

E  fects  of  freeze  thaw  cycles  on  granular  soils  for 
t^avexents.  Cole,  D.  et  al,  1935,  70p. 

CR  85-34 

Frost  action  on  roads  and  airfields,  Johnson,  T.C.  et 
al,  1986,  U5p. 

CR  86-18 


BDCK  BECBABICS 

Verification  tests  for  a  stiff  inclusion  stress  sensor, 
Cox,  G.F.N.  et  al,  1  987,  p. 81-98 

HP  2223 

BOCKS 

nicrostructure  and  the  resistance  of  cock  to  tensile 
fracture.  Peck,  L.  et  al,  1985,  p.  1  1, 533-  1  1 , 546 

HP  2157 

Condensing  steam  tunnel  beat  sinks,  Lunardioi,  V.J,, 
1986,  29p. 

SR  85-24 

BOOPS 


Vents  and  vapor  retarders  for  roofs,  Tobiasson,  H., 

1986,  lip. 

1 P  2246 

proposed  code  provisions  for  drifted  snuv  loads, 
O^Bourke,  H.  et  al,  1986,  p. 2080-2092 

HP  2149 

Boof  blisters.  Physical  fitnass  building.  Fort  Lea, 
Virginia,  Korhooen,  C.  et  al,  1986,  ISp. 

St  86-35 

Infrared  testing  for  leaks  in  new  roofs,  Korhoneo,  C., 

1987,  p. 49-54 

HP  2282 

Cold  regions  roof  design,  Tobiasson,  W.,  1967,  p. 457-459 

HP  2243 

Vetting  of  polystyrene  and  urathane  roof  insilations, 
Tobiasson,  H.  et  al,  1987,  p. 108-119 

Hp  2337 

Blistering  of  built-up  roof  mambraDes:  pressuta 
■eastireaents,  Xorhonen,  C.,  1  987,  22p. 

SB  86-29 

Vetting  of  polystyrene  and  rrethane  roof  insulatioos, 
■^obiassoD,  V.  et  al,  1908,  p. 421-430 

HP  23  11 

1  traae  roofs  and  loisture,  Tobiaasoo,  V.,  198<i, 
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SfftJICT  II98X - 


p.33-37 

BP  2340 

I90GHSSS  COX/FZCIBfr 

Theory  for  solar  rouyhoess  a&3  transfer  coeffloients 
ofer  snoe  and  ice,  Indreas,  B.L.f  1987,  p.1S9>184 

BP  2195 

BOBBBB  ICB  PllCtXOI 

Ice  traction  of  tires,  Blaisdell,  :;.L.  at  al,  1986,  lip. 

SB  86-39 

BOBOFP 

Pernafrost,  Benson,  C.  et  al,  19S6,  p. 99-106 

BP  2156 

BOBlhTS 

effects  of  cold  aoTicoanent  on  ripll  ranvay  rapiics, 
abele,  3.,  1986,  p.1-9 

BP  2169 

ShLt  tCB 

Structure  and  dieiactric  propertias  at  4.8  and  9.5  >3z 
of  salina  ice,  ircone,  S.l.  et  aL,  1996,  p. 14, 231- 
14,303 

BP  2182 

DC  resistLfity  laasureaents  of  aadel  saline  ice  saeata, 
iccona,  S.a.,  1987,  0.845-849 

BP  I  i. 

ShLTIIG 

Cheaical  solutions  to  the  cheai:!!  problea,  linsk, 

L.D.,  1985,  p. 238-244 

BP  2224 

SiBPLBBS 

Liquid  sanpler.  Band,  J. R. ,  19B2,  4  col. 

HP  2334 

SiBPLIBG 

Evaluation  of  disposable  aeabran^  filter  units  for 

sorptive  losses  and  saapl?  con t aaina ti on ,  Balsa,  1. E. 
St  al,  1988,  p. 45-52 

HP  2328 

ShllThRT  BI3IIEEB1I3 

Shasta  waterless  systea  as  a  raDts  site  sanitation 
facilitir.  Hartal,  r,  J. ,  1987,  24p. 

SR  87-16 

SC&IIIHG  BLECTBOl  BICBOSCOPT 

Bicrostructure  of  frozen  soils  araainal  by  SEI,  Kunai, 
Hs,  1933,  p. 393- 195 

HP  2361 

SCiTTBfilBG 

Analysis  of  acoustical  features  of  laboratory  grown  saa 
ice,  Stanton,  r.K.  at  al,  19dS,  p,14b6-iu94 

BP  2222 

Bffacts  of  water  and  ice  layers  >n  the  scattering 
properties  of  iiffuse  reflectors,  Jezak,  et  al, 

1987,  p. 5143-5147 

BP  2331 

SCOTIA  SEA 

Beddeli-Scotia  Sea  HIZ,  October  1964,  Ccasey,  F.O.  at 
al,  19SS,  p. 3920-3924 

HP  1536 

SEI  ICE 

Arny  research  could  reduce  lanqjcs  posal  by  s>a  ice, 
TucK?r,  M.B.,  1994,  p-20-24 

HP  2166 

Ice  Ducleation  activity  of  intat;tic  nacLoe 

■i cro5 c ? an i 3 1 3,  parsec,  L.V.  et  al,  1995,  p, 125-129 

HP  2217 

InpuLse  ciiac  soaoding  of  IpvpI  first-year  sei  ice  fca» 
an  icebceak?r,  Hartinson,  C. fi. ,  1985,  9p. 

SS  ‘^5-21 

H  e  i  i  a  1 1  -  S  c  ot  i  a  5ea  HIJ^,  Octnbpc  1  984  ,  Ccasey,  F.D.  at 
al,  t99i,  p.  1920-3924 

HP  1536 

Crystal  structure  of  ®raa  Strait  sea  ica.  Sow,  A.J.  at 

al,  198',.  p. 20-29 

■P  2221 

Couplei  ici-aiiei  layac  lodel  fo:  tae  jteenlani  Sea, 
HOUS5.114,  H.N.,  1905,  p.  225-  25  ) 

HP  2143 

Srowth,  structure',  ani  propoitiPj  of  sea  ice, 

w.  F.  ’t  al  ,  1935,  P.  9-16^ 

HP  2239 

»:viiuat  on  of  th^  ch-vjiojical  pcop-»tti«*:»  of  colJsafc 
rilge  r.^a  i:*,  Iro^n,  R.L.  et  jl,  1986,  p. 55-55 

HP  2177 

Hecbanical  behivior  of  3J?a  ice,  loLLoi,  H.,  1985,  d.155- 
2R  1 

HP  2210 

Sea  i:p  ^ilinity  »nd  potosity  caingas  luring  stoiaja, 
Cox,  ).F,H.  -t  li,  lOBb,  p.  171-375 

HP  2244 

Ice  ml  snoK  lo  th.?  oolac  oceans,  Pt.1, 

?otovicb,  D.*[.  »t  al,  y9Hh,  p. 212-241 

HP  2255 

T’~’  ani  snow  jptits  in  the  polar  oceans,  pr..2, 

Srpnf'll,  T.C.  ‘t  al,  1986,  p. 242-251 

HP  2256 

Optiril  of  ice  structure,  iow,  A.J., 

1155,  p. 264-271 

HP  2257 

Rojjdof-^;  mi  j  o-‘ f  f  i  :  i  ?  1 1  s  ov.*c  snow  aoi  sai 

ice,  ^nJceas,  E.L.,  11 B6,  l9p. 

CR  86-09 


BlactcoiAgiatic  properties  of  sen  ic»«  Kovtcs,  I.  et 
nl,  1986,  P.S7-133 

BP  2197 

Bulk  transfer  coerficients  for  heat  lod  soBentua  over 
leads  and  polynyas,  Andreas,  E. L.  et  al,  1986,  p.187S 
1883 

BP  2187 

fliccovave  dielectric,  structural  and  salinity 

properties  of  sea  ice,  Accone,  S.  A.  et  al,  1986, 
p.632-839 

IP  2188 

iaalysis  of  acoustical  featurss  of  laboratory  groan  sea 
ice,  Stanton,  T.K.  at  al,  1986,  p.1486-U94 

iP  2222 

Stcuctare  and  dielectric  properties  at  4.8  anl  9.5  GHz 
of  saline  ica,  Arcooe,  S.A.  et  al ,  1985,  p. 14, 281- 
14,303 

HP  2182 

Triaiial  testing  of  first-year  sea  ice,  Bichcer-Benga, 
J.A.  et  al,  1986,  41p. 

CB  86-16 

Preliainary  siaulation  of  the  foraation  and  infilliDg 
of  saa  ica  gougas,  tfeeks,  l.P.  et  al,  1996,  p. 259-269 

BP  2213 

Confined  coapressive  strength  of  horizontal  first-year 
sea  ice  saapLes,  Richter-Henge,  3. A.,  1987,  p.197-237 

BP  2193 

Advances  in  sea  ice  aachanics  in  tne  USA,  Sodai,  O.S. 
et  al,  1987,  p.37--49 

BP  2208 

Sea-lea  crystal  structure  and  salinity,  Hebron  Fiord, 
Labrador,  Gov,  I.J.,  1987,  1  8p. 

CB  87-04 

Sea  ica  structure  and  aechanical  properties,  Bicntar- 
Henga,  J.A.  at  al,  1987,  30p. 

CF  87-03 

Physical  properties  of  sea  ice  discharged  froi  Fraa 
Strait,  Oow,  A. 0.  et  al,  1937,  p. 436-439 

HP  2204 

Electroaagnetic  pioperty  trends  in  sea  ice.  Pact  1, 
ICo*acs,  A.  et  al,  1987,  45p. 

:b  87-06 

Pnysical  properties  of  suooec  ses  ice  in  taa  Ptaa 
Strait,  Tucker,  9.0.  et  al,  1987,  p. 5787-6303 

HP  2240 

Physical  properties  af  estuarine  ice  la  Great  Say,  New 
Hanpshice,  H.  ,2,  D.A.  et  ai,  1937,  p. 833-643 

BP  2251 

Diagnostic  ice-ocean  aodel,  dibler,  H.O.,  III  at  al, 
1987,  p. 987-1013 

HP  2238 

Hodeliag  the  electronagnetic  property  trends  in  sei 
ice.  Part  1,  Kovacs,  A.  et  al,  1987,  p.2J7-235 

HP  2330 

Ice  tnickness  distribution  across  the  Atlantic  sector 
of  the  Antarctic  Ocean  in  nidvinter,  tfidaaas,  P.  et 
al,  1  937,  p.  14,5  35-14,552 

IP  2314 

sea  ice  thickness  and  sub-ice  batbyaetry,  Koviqs,  A.  et 
al,  1987,  40p. 

:B  97-23 

Alaska  SAR  facility:  an  update,  Uellei,  3.  ei  tl,  I'^SS, 
p. 27-31 

HP  2380 

Electcotagnetic  aeasuceaents  jf  a  secoad-yeai  iea  ice 
floe,  Kovacs,  A.  et  al,  1993,  p. 121-136 

HP  2345 

Airborae  oeasuceaent  sea  ice  thickness  and  subice 
bathynetcy,  Kovacs,  A.  et  al,  1998,  p.  111-123 

HP  2345 

SEA  ICB  DISTBIBDTIOI 

Spaceborne  SAR  and  sea  ice:  a  statu  report,  Heeks, 
H-F.,  199  3,  p. 113-115 

HP  2225 

HIZBX--a  proirin  for  aesos-al*  ai c - ise- ocea n 

intecactio  expec  isf^ntb  in  Auti;  nacginal  loe  zones. 

HIZEX  buLlotin  7,  8bj>. 

SR  86-33 

LiclJ^-scile  ice-oceaa  loJeliag,  Hibler,  9.D.,  III, 

198  6,  p.  165- 1 84 

HP  2142 

Variability  of  Arotic  sea  ice  itafts,  Tuck^c,  4.B.  et 
al,  1986,  p. 237-256 

HF  2190 

5BA  SPRAT 

Sea  spray  j-ini:  1  rf>»ioif  of  ^jtr^’nt  aodels,  Ackley, 
S.F.,  1986,  p. 239-262 

HP  2163 

SEA  RATER 

HoDitorioj  -ipasonal  chunjes  lo  seatlaoi  tenpeiatuie  anl 
salinity,  ^ollsinn,  P.V.  et  al,  198b,  p. 113-114 

HP  214? 

SBDlHBir  TBAISPORT 

GlariMS  an!  s-«liir‘nt,  imzioj?,  A.  ct  il,  133>,  p,>3-67 

HP  2154 

Horpholo.y,  nylrailicj  and  selinont  tiaospott  of  ao  ic' 
cov^rel  tiVPC,  Lav.oa,  E,  et  al,  1986,  37p. 

CB  06- n 

Prelinvnary  siiulatioa  of  the  foraation  and  infilling 
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— siBJtcr 

of  s<>a  136  goagas,  *4eeks,  B,  P.  et  al«  1986,  p.259-2S8 

HP  2218 

SBBPkGB 

Netf  appcoicb  for  sizlog  capil  iafiltratioo  systaas* 

Battel,  :,J.,  1988,  p. 211-215 

HP  2323 

SBISH9106I 

Effect  of  snoi  oq  yehicle-ganecatei  salsalc  signatatas, 
albert,  D.G.,  1987,  p. 881-837 

HP  2229 

acoustic-to-selsaic  coupll&g  through  a  sQOu  liyar. 

Pack,  L.,  1987,  p. 47-55 

HP  2294 

SHIFTS  (Et:iriTI3HS) 

Heat  tro&sfer  in  a  fraezlng  shaft  vail,  Llaoli,  P., 

1986,  24p. 

CR  86-08 

SHBIB  STBEISTH 

Vibration  analysis  of  the  YaaaohLoha  Ltr^tpiar,  Haynas, 
P.D.,  1986,  p.9-18 

HP  2253 

SHIP  ICI83 

Sea  spray  icing:  a  review  of  cutcant  aolais,  tckley, 

S.F.,  1936,  p. 239-262 

HP  2163 

SHIPS 

icctic  aacine  navigation  ani  ica  i ynaaics- -su® i icy 
findings,  He?k3,  W.,  1973,  p.8i-9j 

HP  2274 

SHOCK  HITES 

Blasting  and  blast  ‘Offsets  in  cold  regions.  Part  2: 
undorwatec  .^tplosions,  Helioc,  fl.,  1996,  SSo. 

SR  86-16 

SHORE  EROSION 

Bank  conditions  and  ?rosion  along  soiected  resjrvoirs, 
Satto,  ;-»t  al,  1987,  p. 143-154 

HP  2196 

r?chriiga>3  to:  B-?t3uciQg  reieivoic  bank  erosion,  Satto, 

1.  H.  ,  1933,  27p. 

SR  33-03 

siaaLirioH 

StiuctULM  and  dialecttic  ptopsctios  at  4.8  and  9.5  512 
of  Sdiioe  i:?,  Sreono,  S.S.  et  al,  1936,  p. 14, 231- 
14,303 

-P  2182 

SLEDS 

Pr^liffiinarv  study  of  friction  L'‘rw>*n  ice  and  sloi 
cariripcs,  Itijiki,  et  al,  1937,  p, 297-301 

IP  235b 

SLOOGBS 

ProMrrsii  ani  app  or  t  uni  ti  with  rfi.t't:?c  wastewat*r 
tteataont,  S.:.,  19bf,  0.16-2J 

rp  2205 

^t*Mt[nent  md  alum  lal  other  B-*tallic 

nyicJiciJe  5jljig»s,  1.:.  ?t  I,  1937,  40o,  ♦ 

Pla 

-17-05 

Rational  de=;iin  oi  sluigo  b^'ls,  lacteL,  ;.J., 

1989,  p. S75-531 

•ip  2  3 4  i 

Qnv  :■  1  op  i  n  1  j  t  n  j  w  L  r.'j  flodc-l  tot  jludgt'  fred^ing  oels, 
liit’l,  :.J.,  laRft,  p, 1426-1433 

rp  2372 

SHDH  ICCDHOLiriON 

IntTir.ity  o(  inowtall  it  th'  SUV  .'x  pe  ci  a';  r.  1 3, 

9.K.  't  al,  I'JHb,  p. 205-217 

H?  22b7 

Snow  nii^  con:''itcatvon  .jnd  oii'CipiCritLon  cate,  Koh,  5. 
et  al,  19db,  p.39-9’ 

MP  2  326 

SNOH  HR  intepfi:e 

Ho  1  s  Jc  »  1 1 )f  C'friTCLVP  rnJot  <5oecttj  aver  snow, 
IndtoiS,  195h,  p. 244-250 

«r  2212 

rh-‘oiy  Lot  ‘.CiLii  lOulhne'i.i  and  coefficients 

ovfc  )w  n1  i:.-,  Andrea;,  r.C..,  1'j87,  p, 159-194 

rp  2195 

Spt^ctiil  B?inai*Ti’f,  t.,  ifi  a  ioundary  lay/t 

ov»c  ^now,  \t  1i  -i-^,  fv.L.,  1487,  n.  1512-1434 

rr  2254 

On  tnr  a  I  :i  om  >t  -  or  olo  1  v  of  iurfa:.-  no.ar  growth  on  snow 
in  aojntaifiojj  2olb-jk,  5.:.,  1993,  p.  1-12 

Hr  2154 

SHOT  :0(fF7Siri0H 

Low  teirp^CituiH  '•ffejl-;  oo  o  t  ^  an  2  p  h  o;,  p  hona  t  > )rittoo, 

'  .  P  .  ,  1  #  5  6  ,  4  7  i.i  r,. 

.  F-  86-  JH 

rhejical  ptf>p*£ti-  .  if  ,srow  in  t»»  nortneastotn  dnit»l 
S  t  J  t »  i ,  k  a  a  1 1  ,  H  .  ,  1  9  a  7  ,  p  .  (  T  1 1  6  2  {  L'  1 1  6  J  3 

H  f’  2  2  3  2 

SHOT  (:OI(ST80CTIDII  HITERIIL) 

TintPi  fa  >11  f  01  1 1 1  1  c  1 1 1  on  s,  F-itr  *11,  0.,  1985,  5)p. 

SP  85-25 

rontribJtion  of  -.now  to  icn  biilg?,,  on  t  >  r  « a  c  oo ,  4.* 
ft  al ,  1987,  p.  1  J  d-n? 

■ P  2192 

SlOH  CDTBB 

Mnw  Bfthol  of  a-^1.; urmg  th^  r.now-;iutfac»  teap^ritir*, 
Andtifis,  19o6,  p.  119-155 


IP  2166 

Intercoaparisoa  of  snow  cover  liguid  vitec  •eisureieDt 
techniques,  Boyie,  H. S.  et  al,  1907,  p.  167-172 

HP  2262 

History  of  soot-cover  research,  Colbeck,  S.C.,  1987, 
p. 60-65 

HP  2316 

Kinetic  friction  of  snow,  Colbeck,  S.C.,  1988,  p«78-66 

HP  2339 

SHOH  COTBi  DISTBIBOriOl 

Ose  of  Landsat  for  snow  cover  napping.  Saint  John  River 
basin,  Haine,  Harry,  C. j.  et  al,  1987,  68p. 

ZB  87-08 

SlOB  COTBB  EFFECT 

fleteorological  and  snow  cover  neasur^ieots  at  grayling, 
Hichigan,  Bates,  R.S.  et  al,  1985,  p. 212-229 

HP  2175 

Effect  of  snow  on  vehicle-generated  seisnic  signatures, 
llbert,  0.5.,  1937,  p. 981-837 

IP  2229 

Procaadisgs  of  the  6th  Snow  Syaposiue,  Hanover,  NH, 
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Itagaki,  k.,  1937,  p. 95-170 


somcooLiie 

PritiX  Lee  ia  civacs  mad  stcetas,  Oaly,  S.F.,  1987, 
p.19-26 

IP  2381 

S88PBC8  aiQBATIOl 

Clap  Ceatury  saevay  1986,  Guadestcjp,  I.S.  et  il,  1987, 
p. 281-266 

HP  2331 

S08PACB  BOOGflIBSS 

Roughness  lad  traisfer  coefficients  over  sbon  and  sea 
ice,  Andreas,  E.L,,  1996,  19p. 

CB  85-09 

Ritiug  uQsurfaced  roads,  Eatoi,  fi.A.  et  al,  1937,  34p. 

SB  87-15 

S9BPACB  TBHPEBiraiB 

Nev  aetbod  of  leasuriig  the  saow-surface  teaperature, 
Andreas,  E.L.,  1986,  p. 139-156 

IP  2166 

Lorn  pressure  veatner  systems  in  and  around  Norwegian 
Haters,  Bilello,  H.A.,  1.986,  p. 53-66 

HP  2181 

Blistering  of  built-up  roof  membranes:  pressure 
aeasureaents,  Korhooen,  C.,  1987,  22p* 

SR  86-29 

TAIGA 

Natural  ground  teaperituras  in  upland  bedrock  terrain, 
interior  Alaska,  Collins,  C.  H.  et  il,  1983,  3.  56-67 

HP  2360 

TABKS  (COHBAT  VEHICLES) 

After-action  report — pefoegee  *85,  Liston,  fi.A.,  1966, 

20p. 

SB  86-22 

TELECOBHORICATIOI 

Arctic  and  Antarctic  comm un ici  t ions ,  Rosenberg,  r.J. 
ed,  1997,  29d. 

HP  2322 

TBHPBRATGBE  EFFECTS 

Paraieters  affecting  the  kinetic  friction  ot  ica, 

AkkOiC,  H.  et  al,  1957,  p,S52-56  1 

HP  2258 

TBBPEBATOBB  GRADIENTS 

Rate  of  water  transport  due  to  temperature  jradieuts  in 
frozen  soils,  Nakano,  y.  et  al,  1998,  p. 412-417 

HP  2362 

TBHPBBArDBB  HBASOBBBENT 

LiguiJ  Viter  mass  fnetiou  of  s.now  measured  by  alcohol 
solution,  Fisk,  D.J.,  1936,  p.533-5ul 

H?  2245 

Alcohol  calorioetiy  i  or  measuring  tn'»  liguid  water 
fraction  ot  snow,  risk,  O.J.,  1937,  p, 163-165 

HP*  22bl 

TEBSILE  PBDPEBTIES 

Hiccostcucture  ani  tne  tRSist.ir.ca  ot  rock  to  tensile 
fracture,  Pock,  L.  il,  1935,  0.11,533-11,546 

n?  2157 

Tensile  strength  ot  frozen  silt,  Zhu,  f.  et  al,  1937, 
23p. 

Zh  87-15 

TESTS 

Oosecvitions  of  moisture;  iigtation  in  frozen  .soils 
during  tbawng,  Cheng,  3.  ot  al,  1988,  p.3J3-3l2 

He-  2373 

riAB  CON50LIDATIDI 

Exact  =?olution  for  3).»lti!ig  ot  fiozen  soil  with  tnaw 
coDSolidac  ion ,  Lurindini,  V.  J.  ,  1917,  ,.97-172 

HP  2191 

T1AB  DEPTH 

Developing  a  toawing  aodel  tor  slujg?  fccezin;  bejs. 
Hartal,  :.J.,  igdS,  p. 1426-1477 

IP  2372 

r9Ai  BEAICBBING 

Frost  action  predictive  technigues:  an  overview  ot 

tcseitcn  results,  lohnson,  r.C.  et  al,  1983,  p.  147-161 

HP  2267 

D^foroition  of  pavemoitn.  luting  riet-ze  thaw  cy:les, 

J  oh  nson,  T.C.  et  ul,  1936,  13Bp. 

Zh  46-13 

tbabibg 

Conduction  heat  ttin^f'^t  with  tt  cez  n  g/thuw  log, 
Lunardini,  V.J.,  1937,  p. 55-64 

HP  2 174 

T3ABIN3  BATE 

Exact  solution  tor  m^ltiaj  of  ftozeti  soil  witn  thjw 
consolidation,  LunacJini,  V.J.,  1917,  0.47-172 

IP  2191 

TBBBBAL  COBDOCTIVITY 

|n -situ)  thermal  condurtivity  leasuremeats,  Atkin.s, 

R.r.,  1933,  30p, 

HP  2214 

Soil  ffeezinj  ani  unreozen  water  content,  Lunitiini, 
V.J..  1988,  23p. 

: h  B4- 72 

Elff»ct  of  variable  tn^imal  ptopetties  on  fc»}ZLnj  with 
an  unfrozen  wdt>t  tent,  Lunitlini,  V.J.,  194<, 
p.  1 127-n  3^ 

HP  2177 

tierhal  drills 

P>tia:‘I.*  hot  water  i:’  Itill,  Tucker,  W.il.  et  \1,  ' 

{  .  «  /  64 


*»P  2  2  76 


86 


—soijBcr  tioti' 


np  2202 

Portable  hot-water  ioe  drill/  Tucket,  i.B.  et  al,  1987, 
p. 57-64 

IP  2236 

TBEBBAL  IVSaLATtOR 

In-sltu  assessaeat  ot  two  retrofit  insalations/ 
Plandecs/  S.S.,  1986,  p. 32-44 

IP  2172 

Beasumg  bailiin^  P-values  with  taecaography  ani  heat 
flux  ssQSors,  Flanders,  S.N.,  1907,  29p. 

SB  87-06 

Heasuced  Lnsulation  iiproveoent  potJntiai  foe  ten  O.S, 
Ac»y  buiijinqs,  Flanders,  S.N.,  1987,  p. 202-220 

?!P  2  32  7 

iettinq  of  polystyrene  and  urethina  roof  insulations, 
Tobiassoa,  tf.  et  al,  1988,  p. 421-430 

?1P  2011 

TBEBNAL  PROPERTIES 

Boot  blistacs.  Phy'^ioal  fitness  builiing,  Fort  Lee, 
Vitginii,  Kochonen,  2,  et  al,  19B5,  15p. 

Sc  86-35 

TREBn&L  SB3MB 

Accti-:  th.‘inal  dasiqn,  Lunaciini,  V.J.,  1985,  p. 70-75 

flP  2  167 


THERflA  .  STRESSES 

Low  tpicorcjtura  stacking  sus::  a  pt  l  bi  1  i  t  y  of  asphalt 
con'Tt-'t',  Jinoo,  v.2.  et  il,  1997,  p. 397-415 

BP  2233 

TRERflOOrVAflirS 

Ice  dynaffiLC-^,  ^iblpt,  W.D.,  Ill,  1996,  P.b77>*S40 

HP  2211 

TIBES 

iftat-action  c  por  t  - a  f  or  g  *  r  Mi,  Lioton,  B.k.,  1935, 

20p. 

bP  96-22 

Tea  tti'tion  3f  tirt'S,  Oiaisdell,  J,L.  al,  1'<35,  lip. 

SR  86-39 

TOBBRS 

Atmospheric  icinj  on  c  om  muntc  a  1 1  >  n  lasts  in  Jl>w 
5nq  Ian  1 ul  h**  c  i  r.,  N.D.,  I'ibB,  45b. 

CR  36-17 

TBACTIOB 

Ice  itaction  of  tues,  Piaisljll.  9,1.  at  al,  1936,  lip. 

SB  H6-39 

TRAFPICABILirr 

rcailin q-ticr  motion  r‘»3iotinC5  in  shallow  snow, 
Blaiilsll,  5.L.,  1937,  P.296-3J4 

H  i>  2  2  4  n 

TRAMSBISSIOH  LISES 

Ic:?  ai'ccstior.  ml  ar  r  o  1  v  j,  itp  i  c  laiiinq  of  transmission 
lir.'.T,,  -j'lnof'r,  'i.l.  al,  1437,  t. 103-104 

HP  2279 

rSARSPOBTA  nos 

Oiittier.  0*"  CiinioLcel  cor.ctJt*  ytenctuces  uni^c 
atctic  c  O'- d  1 1 1  on  s,  ■<iv-k4‘>,  l,  et  al,  1  996,  2  )p. 

CP  96-0^ 

rONDRA 

Vf'j'  tatiori  of  Point,  Alaika,  WalK-'t,  0.\,  .'t 

al,  1-*4  7, 

Cf-  3  7-05 

0  ij  t  (j  t  b  i  n  V’  a'iJ  L  •  ~  >v  ‘L  Y  of  aictic  ^ia?.njn  tunlti 
t  ■  i  t  a  i  r  i ,  *  a  1  k  -•  i  ,  T- .  \  •  t  a  L  ,  1^37,  6  ?  n , 

C  h  3  7  -  n 

D.L.  L'.?>i5tiVLty  -lion]  th..*  :ja:at  it  ['lulhoe  3iy, 
3-*llTiann,  9.17.  at  al,  p.  9p6-993 

HP  2366 

TDRUELS 

conlei.sin^  bt,'ic  tunnel  hMt  sints,  Lunatiini,  V,T., 
199<,  ?9p. 

SR  96-24 

?ox  p-rmiicost  tunael:  a  la^e  j  s  t  ec  n  a  ry  geologic 

L  'cot  1  in  c’T.tLJl  Alaska,  Hamttion,  r.O.  et  il,  1933, 
n.sU9-969 


TOBBOLENCB 


HP  2355 


He  i  iu L em^n t-  of  tcfi^ctiv?  Lni?K  spjctia  over  snow, 
AMr--is,  '".L.,  199^,  p. 249-260 


Dn  tnf‘  «icton?t''OLjlo^y  of  sutti 
in  aojntainous  it»i,  CoIp'’cK, 


HP  2212 

noit  jeowtn  on  snow 
,,  1986,  p.T-12 

HP  2359 


TOBBOLERT  300IIDA8T  LITER 

Bulk  trinsfpt  c  f  f  i  c  1  .» n  t  s  f^^hjat  ani  momontum  ov*c 
l‘^*ai-.  ml  polynyjr.,  Andteis,  1936,  d.  1  975- 

199  ? 


HP  2 1 8  7  V 

Spocttal  aa  1  S'jr  0  ■  ’  n  t  in  \  li;ita:b‘l  boundary  liy?t 
ovft  '.now,  AniC'is,  F.f..,  1967,  y.  1912-1939 

HP  2254 

TOBBOLERT  PLOR 

Evolution  of  ft  aril  ire  m  civ?r5  ani  str'^ans:  ro  search 
and  control.  Oily,  i.F.,  19  3  7,  p. 11-16 

HP  2  303 

D.S.  IBRT  CBBEL 

Lotps  of  eQqin‘=‘pts  r.e'k  ic<'  solutions,  P  r  a  nken  st*  i  n , 

0.  E.  ,  1337,  0.  t7 

HP  2214 

nfDBBSROOfD  PICILITIES 

O^^tectin:!  undergrounl  ob  i  ec  t  s/ut  i  1 1 1  i  ?  s,  Hitonaka,  1.:. 


et  al,  1987,  p. 36-43 


1 P  2281 


0BOBB6IOOBD  PIPELIIBS 

Heat  losses  froa  the  central  heat  distcibutioa  systea 
at  Fort  Raiowright,  Phetteplace,  S.E.,  1982,  p. 308-326 

HP  2310 


OIDBBBAfBB  STBOCtDBBS 

Borting  group  on  ice  forces.  3rd  state-of-the-art 
report,  Sanderson,  r.J.O.  el,  1997,  221p. 

SB  87-17 

OIPBOZBB  BATEB  COBTBMT 

Liquid  sampler.  Band,  J. H. ,  1962,  4  col. 

HP  23  34 

Liquid  water  mass  fraction  of  snow  measured  oy  alcohol 
solution,  Fisk,  D.J.,  1986,  p. 538-541 

HP  2245 

Transport  of  water  in  frozen  soil  5.  Effects  of 
temperature,  Natano,  Y.  et  al,  1987,  p. 44-50 

HP  2213 

Alcohol  cdlocnetry  for  measuring  the  iiguil  water 
fraction  of  snow,  Fisk,  D-J.,  1  997,  p, 163-165 

HP  2261 


lateccompiCLSOi  of  snow  cover  lijuii  water  liisureaent 
techniques,  Soyje,  H. S.  et  al,  19H7,  p,  167-172 

HP  2262 

Factors  affecting  w.at-^r  aigraiion  in  frozen  soils,  Xu, 
X.  et  ai,  1  997,  16p. 

:p  37-04 

Comparison  of  snow  cover  iigaii  water  iedsjr»a?nt 
techniques,  3oyie,  H. S.  et  iL,  1937,  p.  1331-183o 

HP  2233 

Soil  freezing  and  anicozen  water  content,  Luniciini, 
V.J.,  1993,  23p. 


:P  3b-J2 


Effect  of  variable-  tnstmal  properties  on  tt>>zia^  witn 
an  unfrozen  wat?c  content,  Lunatiini,  V.J.,  1493, 
p. 1  127-1132 

HP  2370 

Measurement  ot  tho  uafrozen  water  content  o'  >jil.>:  i 
comparison  of  NHF  and  TjR  mstojJs,  Smita,  3.2.  et  il, 
1999,  p. 473-477 

Hr  2363 


ORITBD  STATES— ALASKA 

Ice  piibleis  isso:idt?.i  with  rivers  ani  lei^cv-nrs, 
Benson,  r.  ot  al,  1-jP6,  p. 70-93 

HP  2155 

Glacieis  ani  se.iim&i.i,  enzii.;.*,  A.  et  li,  14j3, 

H  P  2  1  >  4 

Pernafiost,  Boasoi,  C.  il,  1996,  p,39-l}»' 

HP  21 56 


Eogine-^t  in  j  surveys  liorg  me  riins-Ali^ti  Pipjli.'.*, 
3oift-?y,  H.N'.  et  al,  19t6,  90p. 

JP  8^—2  9 

Oistuioance  ani  rccoveiy  oL  irctic  Ala.kan  ti'ilta 
terrain,  walker,  5, A.  et  al,  149?,  Lip. 

^1?-n 


Natural  irouni  t  ?  d  p'*i  1 1  ui  o  s  ii  unlai.l  oedtoc<  t'^ciiin, 
i  n  t  .'c  i  •> r  Alaska,  C a  I  i  i  n  n ,  C .  H .  e  t  i  1 ,  1  a  a  ^ j .  5  u  •  y  ) 

HI-  2  3f>3 

DSITBD  SrATES--ALASKA— BBECHBT  POINT 

V?getition  of  9eeche/  Point,  Ala;ta,  »ll^>^t,  j.A.  ‘t 
al,  19-37,  63b. 

:p 

ORITBO  SrArES--ALAS<A--FArBBA»K5 

Prepititioo  of  goopnysiCiL  boteh^i^  sitf  witu  ^coani 
IC*',  Faitbarita,  AK,  Oel-inoy,  A.J.  ,  1947,  1^^, 

5  h  9  7  -  j  7 

Frost  ooive  forc<»>  on  ani  oipe  touniiCi.)ri  -.li-as, 
Buskj,  J.S,  et  il,  19 3 j,  p.  1034-1044 

HI  :jt.7 

DllTED  SrATES--ALASKA— PRDDHOB  BAT 

Airbornf*  el  tr  os  i  gn  •>  1 1  c  sjuoJin;  of  :?a  i '<>  c  ti  i  ..'Xn  '  - 
and  iub-ict'  batuymrtry,  Kovac^,  A.  rt  ji,  1437, 

311 


HP  2332 

0.:.  r;-sistivity  iLonj  th  coi-^t  it  Piiiho.?  lay, 

Alaska,  Stlimanri,  P,V,  ‘'t  al,  1^35,  933-441 

HP  2165 

ORITED  SrArES--ALASKA--5TBARDLIRE  LAKE 

J^kulhlaup.;  from  ico-lamsei  sttandi.ine  Li<»>,  aLism, 
Stum,  n.  ’t  al,  1937,  p. 79-94 

HP  2337 

ORITEO  STArES--ALASKA--TAHAlA  BITEB 

Hocpaolojy,  nyiriJli.T-i  and  splia-»ut  tiinsport  of  lu  i.:*- 
coverei  rivpc,  Lawson,  D.F,.  et  li,  1996,  37.,. 

:  P  9  h  -  n 

URITBD  STArBS--MAIRE--PDBTLARD 

Oescriptloa  of  th-?  buildioj  iiteri-iis  iat  j  oise  for 
Portland,  Maine,  Horry,  C.J.  ot  al,  1430,  iIj. 

SR  95-1 3 

DHITED  STATES--RGR0I8AHELA  RITEB 

Ice  1964-14-3  5:  ''hi.o  Rivoc,  Allojh«-ny  4i4or, 

Monong.ihela  Riv^i,  Jitto,  L.  w.  *t  il,  1  996,  IbSp. 

SR  3 ) -  2  3 

OBtrSD  STATF.S--RBB  H  ARPSHIR  E- -HANOT  EB 

Ciemtcal  pcopf!rti?s  of  snow  m  the  u  ji  t  he  i  s  t  ru  a  rjnitod 
States,  Kumai,  1,,  14R7,  p.  (Cl|(>25--(rl)t,  3J 

HP  22  12 

DllTED  srATES--OflIO  RITEB 


SIBJICY  lIDtl 


87 


Ice  atlas,  1964-198S:  9kio  Bitec,  Bllegtieay  Bieac, 
aoQongahela  Blfer,  latto,  L« I.  et  al,  1986,  185p« 

SB  86-23 

Ice  cDOIitiDOs  aL^ag  the  ohi?  Bifer,  1972-19BS,  Satto, 
L.B.,  1989,  162p. 

SR  9  8  — C 1 

VIITBD  SThTSS-’PBBIsrLftllt — hLLtSBHT  B1T3I 

Ice  atlas,  199tt-199S:  Ohio  RiT?Cr  lllegheny  Biver, 
SoDongahala  Biter,  9atto,  L. B.  et  al,  1986,  IdSp. 

SB  86-23 


DBBA 

fracture  tDugboeis  of  urea  loiel  ica,  Beotley,  O.L,  at 
al,  1989,  p.2b9-297 

*1P  2346 

OTILITieS 

Heat  losses  froa  the  neutral  heat  Hstcibution  systea 
at  Port  UainwLight,  Phettepla-a,  j.E.,  1982,  p. 339-328 

HP  2310 

f&POB  DlPPOSIOli 

Transport  Df  watec  in  frozen  soil  6.  Effects  of 
tsaperature,  Hakano,  T.  et  al,  1937,  p, 44-53 

HP  2213 

TBGBTBTIOH 

Response  cf  pjcaafrost  to  ^isturDance,  Laason,  3.B., 

1986,  p.1-7 

HP  2165 

vegetation  3f  Seechey  Point,  Alaska,  Walker,  D.A.  et 
al,  1997,  63p. 

CR  87-05 

PBBtCLBS 

Effect  □£  snot  on  vehicle-genecatel  iiaisaic  signatures, 
AlboLt,  D, G, ,  19B7,  p, 881-887 

HP  2229 

ettoct  af  ascillatety  Loais  on  the  bearing  capacity  of 
floating  ic^  covets,  Kerr,  A.D,  et  al,  1987,  p, 219-224 

HP  2216 

Trai Lin g - t It e  lotion  resistance  in  shallow  snow, 
blaisieU,  '>.L,,  1987  ,  p. 296-334 

HP  2248 

TEHTILATIDI 

Vents  anl  vjpoc  tptariecs  for  toafs#  Tobiasson,  w., 

1986.  lip, 

HP  2246 

VIBBiriOR 

Vibration  analysis  of  the  Yanachiche  Lightpiac,  Haynes, 
F.O.,  19H6,  p.9-18 

HP  2253 

risiaiLiTf 

Slant  path  pxlin:tion  an3  tisibility  CBeasucetents  fro* 
an  unaannod  aerial  vehicle,  lojan,  J.  et  al,  1997, 
p.  115-126 

HP  2296 


BALLS 

In-3itu  assesjsent  of  two  retrofit  insulations, 
Flanijcs,  S.S.,  I9fl5,  p, 32-44 

HP  2172 


BASTB  DI5P35AL 

Troataent  and  disposal  of  alua  aid  other  aetallic 
nydtoiile  sludges,  9eed,  S.Z.  et  al,  1997,  43?.  ♦ 
plates 

SB  97-05 

Shasta  watetlc»ss  3yst?a  as  i  resale  site  sanitation 
facility,  H  artel,  -,J.,  1987,  24p, 

SR  87-16 

Ground  freezing  con*.oi3  hazariois  waste,  Iskioiac, 
I,K.,  1987,  p. 455-456 

HP  2270 

Cbevical  analysis  of  hazardous  wastes,  HcGee,  I.S.  et 
al,  1997,  57p. 

SP  97-21 

Extraction  solvents  for  dptecwini tion  of  volatile 
organics  in  soil,  Jenkins,  T.P.  ?t  al,  1987,  26p, 

SB  97-22 

•AStB  TBEAIBEHT 


Heating  €*nclosed  wastewater  tteataent  facilities  with 
heat  pups,  Hactel,  :.J.  2t  al,  1  992  ,  p.  262-  290 

HP  1976 

Oveilani  flow  wastewater  tr^atheat  at  Easley,  S.3., 
Abernathy,  A.P.  et  al,  1995,  p. 291-299 

HP  2133 

Probiewi  mi  opportunities  with  vintet  wastewater 
treatwent,  ?ee1,  S.:.,  1996,  p. 16-20 

HP  2235 


forest  lanl  tccataent  with  luniripal  wastewater  in  Hew 
Englani,  Reel,  5.C,  et  al,  199>,  p. 420-430 

HP  2280 

freezing  effect  on  waste  coa t aaia ant s,  Iskandar,  I.K., 
1986,  31p. 

SR  85-19 

Technol^iy  anl  costs  of  wastewater  application  to 
forest  systets,  Tritas,  R.H.  et  al,  1986,  p.3'49-355 

HP  2266 

HiLitary  wastewater  treatment  systess  in  cold  regions, 
Reed,  5.:.,  1986,  23p. 


C8  96-07 

Reaoval  of  trace-level  organics  oy  slow-tate  land 
treataent,  Parker,  L.T.  et  al,  1986,  p. 1417-1426 

HP  2170 

Of:  Oveclitd  flow  wastewater  treati^nt  at  Easlpy,  S.:., 


Bartel,  C.J.  et  al,  1996,  p.  1078-1)79 

SP  2300 

TceatasDt  and  disposal  of  alua  and  othar  aetillic 
hylroiide  sludgas#  Beed,  S.3.  et  al,  1987,  43p.  » 
plates 

SB  87-05 

Raw  approach  for  sizing  rapid  infiltration  systans, 
Bartel,  C.J.,  1988,  p, 211-215 

IP  2323 

BatioDil  dasigo  of  sludge  freazing  beds,  Bartel,  C.J., 
1988,  p, 575-581 

IP  2343 


fAtBB  CBBBlSrBT 
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